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[If ^JI 1 ] 

LactobacillusWWM. Sa lraon e 1 1 aW^IHM . K 1 e b s i e 1 1 a fM IB HL L i s t e r i afSlfflK . Clost 
r i d i u mfM IB M . EscherichiaJMftHiiu EnterobacterJMIfflK. CaloramatorJRIfflM. A c e t o b a c 
t e r i umfSlffl® . B r u c e 1 1 a 13 M US . F 1 a v o b a c t e r i umJ30 @S , F u s o b a c t e r i umfMIEiiL Citroba 
cterlS«H®j&VPropionibacteriumlS#D®^^aiiR3*l-5SlI®lc4Jv^Tx ? >) -b a - >i t» 
t Foyf-^^^-h-f^lfefi'J v 9 T *y h £ ft tz ) v ?7^hil„ 

[if ^ji 2 ] 

p dut^o>S^*x*h ^ > x t x ^ - «tf % =i - K ~f 2> m ft =? ~& * -f & B M \z is \^ 
X s ruo-tft K a v - -t£ £ 3 - K -f & m ft =? t>* J v 9 t <y h £ iitz J v v ~r *9 

Fiio 

[M^JI 3 ] 

If ^ m 1 X It 2 Kt£ <o HHM h r -te a - u- i: * ft* 3 -t± £ 3 tc J: *) , 1 , 3 - 7° a ^ 

im&m 4 ] 

r 4» a — ;i, t H ^ * — -t£ Jk U/ X It x * — >v f \l K 7 9 — — i? *t rf ^- — v h 

n - F -* -5 it ft T . 5 ■f' >f t U *f ~f ^- — v h^3 - ^-t^minJ-JkU^^-'i^f-f^- 
v h^n-Kf^ifif , rnn-ift H 7 ? - -If M ft H T Ik U/X It x * - n 
ft H ^ 9 - -tfSv^'ttfbBT <^ ^ - x "tf -y h ^n - K f|,i^f 

f, *7s^ h 7> X7y 7-4f^3 - Ft^iftf , 7° n tf ir > ' H - -tf £ n - H ~t £ 
it €T x M V ic 1 , 3 - -7° a ^ > >? ^- - ;u ^ df- H U ^ ^ 5^ - -If * n - H & M fif V 
/Xfl^n>Oy't-'l-t^y 9* 7 9 - -tf ^ u - H "t A. /Hn-i 

[If ^JI 5 ] 

. If^Jl 4 IB«^0Mlg«#. 
[If ^Jl 6 ] 

7'p tf *y t >i K T't H a Y-j--^^zi- H "t -5 31 T T <r> [i)X\t (b)<^ 9 > 
^ yR^rj- H -t^3tfeTT-*>^lf^Jl 4 Xtt 5ie«<7>ffySlE«# : 

(a) ie^JS^4 1 T*H2ii£T 5 ; »ffiHI*#tp ? >^ 7R 

(b) ie^js^-4 i xm^fi^T 5 ; ^le^ijtcfcv^T i < itmmtoT 5 ; ^^-x^. 

[If^Jl 7 ] 

7 , nft>7^f , t K ^ t K n r + - -tf * =i - H *t Z m T . W. T <7> ( a ) X ( b ) <n D 
NA5#tf, If &m 4 Xtt 5 ie®^ffyR$E«i* : 

(a) ie^JS^4 2 ft* DN A 

(b) ie^JS^4 2 Tfl3ftSJgSK?y<7>£g&Xtt-gB^'b££ DN Alc<tL«^l*^ 
SiM ^ b ^* 5 D N A t x h ') > y 1 > F * *tt f T'^W M ^ XL. frr>rfu X* > 

[If^H8] 

tr^->||de-^--4f*3- K -t^ilftT^^T^ (a) Xl± (b) co 9 y ^ 9 ^ - H ~t 

x*3bzm^m 4 xit 5 mm^mwmm^ : 

(a) le^os^- 4 3 T?t ^ tis 7 ; ; itge?u ^#t? ? > ^ ^ h 

(b) ie^os^4 3 T°m$ tis-r 5 ; ^le^uicfcv^T 1 s l < tt&fls^T 5 ; 

l < aft^jn g tifz-r 5 ; gege?u^#A. ^ * > m * -j- - ii -f z 9 

[if^Ji 9 ] 

7"n v + - K -5 it ft T ft*. WT»(i)Xli(l)^DNA*^b> If^ 



(a) le^iJS^- 4 4 T^3tl*S*ffilll^<b*-5 DN A 

(b) ffi^iJS^4 4 T?^3*l-5ig*ffi|iJ^^gPXli-gP*^*-6 DNAtJftLfflffi^l^fi 
SS^Ji^^-SDNAUh ') > ^ x > h4*frTT-A^ 7" -J ^ XL. o 7' o \£ ir > 

[M^JI l o ] 

m^m 4 ~ 9 ^v^-f ti^ i Jiie®^0H^m# t x >> ^ a - ^ t ^jf^ ^t^^ticj: 

Oxl. 3 - 7' n n"> y- t - ^ S V/Xli 3 - t H p y 7' n f t > t^imt ^ 



[mm%] mmm 

[¥£W<n%fo] 1, 3 - 7" n a- > y t - i S V/X a 3 - t K n ^ y 7' p f t > 
[ 0 0 0 1 ] 

^^BHii. Lactobaci 1 lusf3*BK. Sa lraone 1 1 aJRIfflM . K 1 e b s i e 1 1 a A ii . Listeria^ 
fflffix ClostridiumWIfflM. EscherichiaW0S. En t e r ob a c t e r MM M . C a 1 o r am a t o r MM 
SL Ac e t o b a c t e r i umJ30 @S „ B r u c e 1 1 a fM IE HL F 1 a v o b a c t e r i urafM Iffl Hi . F u s o b a c t e r i umfM 
MM. C i t r obac t e rMBfflJkVfr op i on i b ac t e r i «i»lit)^IjR £ ft 5 Ifflffllc fcv^ T . r 
Ho-ift H o Y -h - M % =i - K -t -5 m =? J v ? T V £ ft fz J v 9 T *7 V M M 
, 7')tn-iftF7?-f& V/ X li is *■ — >v f t K 7 5? — 4f<JO^ — *j *f -f =. v h 
^n-Ki-^jf-feT. ;f^7A*^i-'> V — V -f ZMfcJ-TkTf 7, =E — >l *f 1* =>- — 
v V 3 - H -f -5 it T » H ^ 57 - -fc? H v$ -14 ft H T & V/X li S> * — ^ 

ft H => 9 - -HW^'UfbH^-^ => - 'J *f -?=>-- v h ~k 3 - H -f -5 aife^ & V * t - ^ ~f 
=>-—y V -£ u - H -f Z> m =f . ^nftyTift F f t H a r + - -tf ^ a - H ~t £ it 

it feT s M V ic 1 , 3 - ~f a ^ > ^ ^- - ;u ir % >- F U ^ ? 5> - -t£ * n - H -f £ M fc^Tk V 
/Xli^n^Oy t-^ t^y H V V ^ 9 - -tf ^ 3 - H -f £ MUST * A 7* 'J -fe o - ^ f 

X 7 ') -b a - ti h 1 . 3-7"a/Oy V/Xtt 3 - t h'o^ry 7'oft> 

[ 0 0 0 2 ] 

1 , 3 — 7° a ><y *j ir — >i It # 'J x x t 4ii<7)41t^t * ^ U 57 > ^ I« V\ f b □ 

t/^Mit tcf^ffl $ ft£ t >» v-t*>-5 o i, 3 - y° a r<y ij ji ^mmm t l t a . m 

ilx-^x ^ u > ir* ^ -i k <7>^m\z «k *j llf^ ^vi ; t^dM > <?> ftfe & ft 5« *B * fa 
x ^v^T^3i7Ulc J: ^Mit-t^^iS : -$Hfc^*&^**i¥ftT\ mi^»^<^ V I I I M 
<n m =? & ft o t « m ± T* ^ fb* * ( 0J x. a\ r -t a - ;u ) ^jxJC^-tt-SCtlCj:^ 

[ 0 0 0 3 ] 

n - >i h 1 , 3 — ir - ^ <n ~k ftfc^-t <5 % -5 '®L±%Q * flJ ffl -5 

7r£ $ tlTv^ (iff ff£lSK 1 — 6 #M) o r^n-^i^l, 3-^n^>^^- 

-*^41T*§ &MM * s . #iJxti\ Ci trobacterH. Clostridium^. E n t e r o b a c t e r H . 
Salmonella . K 1 e b s i e 1 1 a M - L a c t o b a c i 1 1 u s M . C a I o r a m a t o r H 7k U L i s t e r i a M lc H ^ -5 

[ 0 0 0 4 ] 

±m^^^\zis v^T . r M -fe n - ^ ti 2 ©Pir<7>l$lfeftl|$£jxJ£*J&T . 1, 3-^n^> 
ir- >i \z 2 ft -5 o Ilg^lcfcuT, 7'J tn-4f t H 7 5^ — tf i>* r 'J-kn-A 
^3-t h'nJfy^nft^Tift H (3-HPA) ^V^'sfftfi (r^n-i 
-3-HPA + H 2 0) o S2S^l:fcv^T^ 3 -HP Ai) , NAD + -|^t^y K U 5/ 
^ ? - -tf tc «k ») 1 , Z - -7° xi y V ir - >i \zmit£ *l& (3-HPA + NADH + H + - 
1, 3-^nM>j;t-^ + NAD + ). 1. 3 - 7' a ^ > ^ ^- - >i \$ % ft ^ _h ftHf $ ft 

[ 0 0 0 5 ] 

LM, ^t/^ft ^ tc It £ r «; -b a - >i h <D 1 . 3 — ~7 X2 y i? ir — >i <r> . 
^tET-Zfftotl&fzlib. MW\z. NAD + - ( X It N A D P + - ) ^7')tn-ifh 



H n Y + — -b \z «k -5 r -b n — >u cr> x t H o >- T -b h > ( D H A ) -\ <7> 8£ f fc ( ^ 'J -b a 
-^ + NAD+— DHA + NADH + H) i: 7 r^n-jUcHti ¥fr Mm fc'ift < . 
f LT, D H A li - DHA^ + -t*lcioTyt h*p^>7-feF> 'J >i-\ ') 

[ 0 0 0 6 ] 

{s£oT, ftk * tf> tK £ % m 1 , 3 - y° a ^ > j> ^- - ;u <r> U^. \z is X It . Mf\ 
T- 3h £ 7 ') -b a - >i (D ¥ ^ XiB^fr ME§ ic T vNt Sf 3 tl . /S^rv-fen — .>ncfc|--t<5 

[ 0 0 0 7 ] 

^p^t > it <?> x * -f- ^ ti . fl&^jg* x x -T- ^ <t) jf^ t 



— ^ . 3 — t: H o^f 



[ 0 0 0 8 ] 

3 — t Fn^y7*nt' 
L > ? n p t F ') > i: y 



* > if li x il £t . t 7 ^ H lc xt -* £ * <r> ft fin tc «k 0 . X t J x ^ 

a t K -J Ix f5^> iS ^ l± x S'l4<7>^v^M<7>f$ffl Jb*'&^T* 9. 3 <b lc fln tJ< fi? I g ^ 

a x ^ ft -r h ^ U Jk V T 1/ — *7 A ^ici IC £ c £ 
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b u 7 ^S*»*> -5 o 
[ 0 0 0 9 ] 
[if#fF3C« 1 3 
[^ffF3C»2] 
[«fF3C«3 ] 
[^ffF3C«4 3 
[«fF3C«5] 
[^ffF3C» 6 ] 
[ % <7) ^ ^ ] 

[0010] 

* f& BH a x r 'J -b n - >i frh 1 

[00113 

*^BH^-^tt. ±ie^a*fl 

a 1 m o n e 1 1 a HIE Hi . Klebsiella 
a H IB 111 x E n t e r o b a c t e r M IE ffl 
IHSx F 1 a vob a c t e r i umHIffl® x 



W 0 9 8/2 1 

W 0 9 8/2 1 

JRpfFm 5 , 

ftffM 5 , 



3 



yf-t^ < »ig*feft%ff o fcJfg*. Lactobaci 1 lusHlffl® x S 
I IB 111 x L i s t e r i a fM IE Hi x C 1 o s t r i d i u m M Iffl M . E s c h e r i c h i 
C a 1 o r a m a t o r fM IB 111 x A c e t o b a c t e r i u mfllB 13 x Brucella !M 
F u s o b a c t e r i umH IB ® x CitrobacterWWS^^Propioniba 



c t e r i urafM IB M <r> 7 >) -b a - >i 7* t K n r + -4f§ a - F t^Ifif ^ ; >v 7 T ^ h L 



x 2fi 



a > _h IB fx fZ lz M H- -t Z> z t % a 



mt 7 ') -t n - ^ t ^ m f& 5 -tt -s c t tc j: 9 

[00121 

j/i, ^mnm^it. ±.mmMiz&rt & p d u * 

[00131 

(1) Lactobaci 1 lusHIB® x Sa lmone 1 1 aHIB® x K 1 e b s i e 1 1 a H IB 13 x L i s t e r i a HIB 13 x C 
1 0 s t r i d i u m JM IB 13 x EscherichiaJMIBSx E n t e r 0 b a c t e r M IB 13 x C a 1 0 r a 111 a 1 0 r M IB 13 x A c e t 
ob a c t e r i umfllBlS x B r u c e 1 1 a HIE 13 x F 1 avob a c t e r i umHIElS x F u s 0 b a c t e r i umHIB 13 x Cit 
robac te rWIBK&^Pr op i onibac ter iumHIBK^ hMH 2 tl § MMlz fev^T r -b a — >i 
"7 s ti K a Y -h - -b % n - H ~? Z> M ft T >» -v ^TO h 2 tl ; -y t t ^ hi M . 



( 2 ) p du t^o>j^^*X*h 7>X7y 7--y^n-Ff§Iftf ^tt^WHc 
is u x . r 'J -fe a - 4 f t H a V - -t£ ^ 3 - K ~t 3 m fx =r ) v 9 T O V £ fl Tz J v V 

t hi. 

c 3 ) ( i ) xiz ( 2 ) mm^mm t 7° <) - >i t Tkmmz v % z t iz £ *) . 1,3- 

-f a ^y i/ ir- >iJkU/X\t 3-t K n y 7* p f t > it iis t 5 ^Jft . 
[00 14] 

( 4 ) ^'J-bo-if t K 7 U/X It S J * — 'i Y t K 7 5 7 — 4f<7)7 — ^-^7*^^ 

7 h^n - Kt^ifif , ;f^7At^=f h £ 3 - F "t -5 31 fS T & V X =E - 4 +)- 7* 
^ - 7 h % rj - h'tSJtfif , r -te n - u. t* t H 7 ? - -t£^v£<|£ ft H T & V/ X It 'J ir 

- 4 r t K 7 9 --fcf W^'llfbH^^ 7 - 7 t- 7^^ 7 h ^ n - H -t &mfz=f- JkU X t - >i 
■7- "7* a. — v h^n — K 5 }H£ ^ * 7"Pt't>74f t t K n 7* 7- — ■*£ ^ n — F ~t & 

M fE 7^. *7*h 7>X7y 7-f^3-Ft§lfef , 7°U \£ * y Wt^ Y - ^ - h° 

tSlfif ^ M <LA" lz 1 , 3 -7'n^Oy- t-Jl t^ry h* U 5^^ ? - ft n - F f §f^f 
7k U/X\t 7"P A-7y t-4 t^ry K U 5/ 5? 7 _ a± rj - H •? £ £ fe^ # 7* x r -fc n 

- 4 ft K n YY-^d % n - H ~t SitfeT ^# * & v> . ff;M$K«fto 

(5) p dut^ottL, rno-^ft h'ny + -^^3-h'tSlfef^#l 
*v*. ( 4 ) E«^)fli}|#o 
[0015] 

( 6 ) y° a tf t 4 f t h'ft K n YY-^f. % 3 — H i" ZmfcT i)^T« (a) X ti (b) <t> 
?>^*M*=i- H-t*itfe^T*>* (4) Xli (5) iB««>JfmiE8!# : 

(a) I^iJS^-4 1 T^^tlST 5 ; &ie?U*#t? 57 >,< y-ff 

(b) ie^os^-4 1 T^3tis-r 5 ) mmniza^x iei< iiii^7 5 ; m^x^. 

L < lift /in $ tifcT 5 ; ifcRHUfc-^-A. fr-o 7"d t t 4 ft k ft h a yf- 
[0016] 

( 7 ) 7' d f t > 7 4 t* t h*f t Fa YY-^d % 3 — H "t •SjtfSTfc*. KT^) (a) Xti (b) 
<?>DNA^#t?. ( 4 ) Xlt ( 5 ) ie«<7)ff>H$E«# : 
(a)I^iJS^-4 2 Tft3*i5M*K?Ufc>'b&<5 DN A 

SE^iJ frh % & D N A t 7x h > ^ x > h & * ft T T ^ 7" >; ^ -i XL ^ o 7° a t ^- > 
T 'l Y t K f t Knr-^--lf^'|4:^^i-§ ?>;xy-H^rj - h*t-5DNA, 
[0017] 

( 8 ) 7* a \Z ir y^k^ -j — -tf ^ tj — H "t S it f5T T<7) (a) X ti (b) ^ 5? > ^ f tj - 

KtsififT*^ (4) xa (5) mm^mmmm^ : 

(a) ie^JS^4 3 TUSiiST 5 ; i^se^j^#t? 57 > 

(b) K^iJS^4 3 T^^tiST 5 ; il^Ulcfcv^T 1 77 L < It^M^-r 5 ; if**^^. 
lig t < itttfla $ tlfcT 5 ; geK5U^#A. ^77-a ^*>«t^^--lf^'lt**-r«6 57 
> ^° 7 H = 

[0018] 

(9) 7' a tf iry Y- rj - H ~t Z> iaf5T^\ co (a) X l± (b) co D N A * # t? . 
( 4 ) XtJ ( 5 ) ie«^ff^HK«ft : 

(a) ie^iJS^-4 4 Tfl3*lSjgSK?iJ;b>'b&£ DN A 

(b) ie^iJS^4 4 T^$tiSj!g*ffiW<?)^gPXl±-ggft^*S DN Atj^Lffil©^^ 
SS?IJ 55 D N A X 1 'I > y i > 1 TT^ ^ Y ') 9~ A XL. frnrfuV* > 
i^y-lfStttft^ 57 > ^ rj — FtSDNA, 

[0019] 

(10) ( 4 ) - ( 9 ) <^v^-f tl*Mciet£<50^Me«^ t 7 'J -fe n - i t ^fift* $ * * - 
t \z J: ►) . 1 , V/Xt± 3 - t K n ^ >- 7° a t > gf* Uljf-t S 



[ 0 0 2 0 ] 

* IE Bfl ic J; »k r'J-feo-^i^l. 3 - 7' u >*> ; J ir- >i ^Mini" & R5<7>/SW r M -fe 
[ 0 0 2 1 ] 

* Bfl <7) |H K ti . Lactobaci 1 lusfSIESL Sa lmon e 1 1 aW^HW . K 1 e b s i e 1 1 a fM IB Hi. Liste 
riafMIBHi. C 1 o s t r i d i urn® IE Hi . E s c h e r i c h i a JMIBHi . EnterobacterJR&BHu Caloramator 
fMIEHi. Ac e t o b a c t e r i umfMIE Hi . BrucellaJRIfflMx F 1 a vob a c t e r i um/RlfflM . Fusobacter iu 
mJMIBHi . CitrobacterJKIEM&^Propionibacteri mMBffifrbMH 2 tl •£> IB Kite fcv^ x 

. 7 ') -b a - i t t K nrf-^^n- K "t £ it ft ^ fr* ; «y ? T ^ h £tlTV^S^<7>T'£> 
£o ^f&Bfl ic . Lactobaci 1 lusWUHM. Sa lmon e 1 1 aWlfflM . K 1 e b s i e 1 1 afRIB Hi . Lis 

t e r i a M IB M - C 1 o s t r i d i umJH IB M . E s c h e r i c h i a IS IE Hi . E n t e r o b a c t e r M IB Hi . C a 1 o r a in a t 

0 r M IB Hi x A c e t o b a c t e r i umJK IB M . Brucella/KIBliK Flavobacteriu mJB IB Hi . Fusobacter 

1 umJR m M x C i t r o b a c t e r M MMTk V? r o p i o n i b a c t e r i umJH IB W It * /';^n-^7t H 7 
57 _ _g ^ U/X It S J lr — >l f t H ^ ?--tf<5D^-^^^-n--^ h £ n - K "t § 3s ft =? . 5 
f j7A^7'^^7 h ^ — F ^ & mfcT TkZP 7*. >i *f -? =l — v Ft^-Ft-Slftf 
, r'J-bn-JiftK^ ? - **Uy£&1tm=?-JkZF/Xl$ y t-^Tt K 7 -tf S^ttfb 

=f- co => — V *t -f «=- — >y h n - K i" § ft T 7k V * t - >i -f =>- — v h^=J — 

^ - -tf ^ a - R ~t £ it ft T . 7' a tf * -tf ^ =1 - H -t § iaft^. fthVlzl, 3 

- y' a ^ > y ir - ;u * * is H U ^ 9 ?-4f^n-Ft|, fe^ 7^ v/X ii 7' a ^ y ir - 
>lJr*is FL 5^ ^ 9 - -*f ^ n - K ~t Z> M fc=f * ^ t cd X° £> ti It ^ lz M m 2 tl # 0 
[ 0 0 2 2 ] 

*^BH \z fcv^T ii . ^ h \z. m&M B 1 2 £-fifc&£1r-t IE® * s $f t L < . ^ <^> Jc 7 =5r 
t L T . Lac tob ac i l l usJSfflK . Sa lmon e 1 1 a M'fflM * Klebsiella/RlfflSx Brucella 
fS IE M , F u s 0 b a c t e r i umWIffl ® 7k U P r 0 p i 0 n i b a c t e r i umJB IE ® 3t>*¥ W h tl § . 
[ 0 0 2 3 ] 

LactobacillusJMIBIlitLTti. Lactobacillus reuteri. Lactobacillus brevis. Lact 
obacillus collinoides. Lactobacillus hilgardiis Lactobacillus diol ivorans. Lacto 
bacillus buchneri. Lactobacillus fermentuiiK Lactobacillus gasseri. Lactobacillus 
helveticus. Lactobacillus plantarunu Lactobacillus johnsonii. Lactobacillus yam 
anashiensis^r;b*=pl - f<oiiSo 
[ 0 0 2 4 ] 

SalmonellaJR$fflffii: LTli, Salmonella e n t e r i c a . Salmonella e n t e r i t i d i s „ S a l m 0 n e 
lla typhi. Salmonella t y p h i mu r i um**^ l-f <b tl . Kl eb s i e l l aWIEM t L T It . Klebsiell 
a aerogeness Klebsiella oxytoca. Klebsiella pneumoniae. Klebsiella atlantae. Kle 
bsiella edwardsii. Klebsiella mobilis. Klebsiella ozaenae. Klebsiella planticola 
x Klebsiella r h i n 0 s c l e r 0 m a t i s . Klebsiella rubiacearunu Klebsiella t e r r i g e n a fc* # 
<o tl . L i s t e r i a H IB HI t L T It „ Listeria d e n i t r i I i c a n s . Listeria g r a y i „ Listeria 

innocua. Listeria ivanovii. Listeria monocytogenes. Listeria murrayi. Listeria 
s e e l i g e r i . Listeria w e l s h i m e r i ;b* ^ l-f h tl , C 1 0 s t r i d i u m M M M t L T It . Clostridium 

a c e 1 0 b u t y l i c u m . Clostridium b u t y r i c u m . Clostridium p a s t e u r i a n u m . Clostridium pa 
raperlringens. Clostridium perfringens. Clostridium glycolicunu Clostridium dill 
i c i l e 6 s ^ t"f h tl . E s c h e r i c h i a M IE Hi t L T ti . Escherichia b l a 1 1 a e . Escherichia her 
mannii. Escherichia vulneris. Escherichia f r e u n d i i =P l-f h tl . EnterobacterHIEHi 
t L T It x E n t e r 0 b a c t e r a e r 0 g e n e s . E n t e r 0 b a c t e r a g g 1 0 m e r a n s fc* =P l-f h tl . Caloramato 
riifflli: LIU. Caloramator c 0 0 1 h a a s i i . Caloramator l e r v i d u s . Caloramator indie 



us. Caloramator proteoclasticus. Caloramator u z o n i e n s i s . Caloramator viterbiensi 
s ft* # t-f <b tl s A c e t o b a c t e r i u m JS 0 M t L T ti . Acetobacterium s p . ft* =p l"f 'b tl . B r u c e 1 1 
alifi: LTtt, B r u c e 1 1 a me 1 i t e n s i s ft*# tf h tl . F 1 avob ac t e r i umJRIHK t L T li . Fl 
avobacterium s p . ft* # (f tl . Fusobacteri uraWIHM t L T li . Fusobacterium nucleatum 
i)*¥trbtl. C i t r o b a c terJR^fflffl t L T a . Citrobacter f r e un d i l ft*¥ W «b tl -5 „ 
[ 0 0 2 5 ] 

P r o p i o n i b a c t e r i u m/H US i: L T li . Propionibacterium acidipropionici. Propionibact 
erium acnes. Propionibacterium austral iense^ Propionibacterium a v i dura. Propionib 
acterium c y c 1 o h e x a n i c u m . Propionibacterium granulosum. Propionibacterium jenseni 
i. Propionibacterium m i c r o a e p h i 1 urn. Propionibacterium propionicum. P r o p i o n i b a c t e 
r i urn thoenii. Propionibacterium 1 r e u d e n r e i c h i i ft*=p l~f h tl -5 <, 
[ 0 0 2 6 ] 

*%BH \z fcv^T It . $F £ L < tiLactobaci 1 lusfSffflta. J; •9^f^L<ti Lactobacillus r 
euteri. iff tc £f £ L < li Lactobacillus reuteri J CM 111 2** ^ %f * L < K 1 e b s i e 1 1 a MB 
US . J; 0 £F £ L < tc K 1 e b s i e 1 1 a pneumoniae. Klebsiella o x y t o c a . iff iz it? £ L < K 1 e 
bsiella pneumoniae ATCC 2 5 9 5 5 ^ . Klebsiella oxytoca ATCC 8 7 2 4 ***fflv* 
[ 0 0 2 7 ] 

* % HH <J0 IfflM . _h mmm IZ is T r >; -b n - A, f t h*nf+-^$n-Ft§lftf 
ft* ; -v 9 ~Y ^ V 1* tifz.% *) . l^itfeT^ J -v ?T^Lt4CttcJ; "9. r -fe n — 
^ ft*8£fL2 tlT t F n^ry F > }^ ^ tl S iF&t lit § C t ^'T" § , =k *) fS^ 
JR $ T 1 . 3 - n ^ > 2> ^- - Jl 7k U/X It 3 - t H n Jry 7"n f t>i^i]pf§ 3 J: 
ft*T* § § o 

[ 0 0 2 8 ] 

^'Itn-ift F n r -F - -t? ^ n - F ~f 5 m iz T ft* ) v 7 ~r t> b £ tl tz t It . r «; -fe 
n - ;u ^ t Ha r-F- -HitfeTft*^^ 3 tlTf&^T § & =k 7 * ftifiLlc *> -5 d t * Pfci" 
S. H # ft tc It . a£ >» 'V 7 t O V ffl M It . ifl^^r'J tn-^f t Hnyf-^*Iftf 

^atft^^O H M<7> ft IS IC h y v-f*<<> 9 - (7-nt-^-tfffc4H->L # - 7 - JUg 1 ? 1 ) 

ffl.&n£> itrzjift^nmigMtfiWr frw t j"^77F sHJia. f ^ > ^ ^* ^ - v ? m^o ( ; 

•v ^T-7 F if#tj) #%f^W-t« RStfflv^ tiS ^vS*fflv>TM»IJiaff <^ ^ 'Jtn-i 
h 7 ^ ? 57 — At5 fiEti. r tn-Afh Fa r - JtfeT^^^^vi^ 

*^iST*»tiii4f n^v^ft*. n^L < \tm^mmmn. j= 

^ $F ^ L < ttm 2 x. ^ V t r 'i^n-^f t Fa r -j- - -tf =f ~% J v 

? t *t> h ~t Z> ftiL^ ~h t LTtt. /'Itn-^ft Fa^-^--^f3afe^<^7 7 >^-fe>7xc 
D N Atl&lt S -^i 7 ^-^iPAi--g>^vS J e. r -J tn-JL -r* t F a V -F - -tf it T <7) 2 
IMRNA^MtS^? ^ - * MB \z m A-t Z -ft v£ ft*¥ i-f ^> tl £ o ^i^-^^ ? - t LT 

l± x r 7-f^X-^^57-^7^7x5K-^^57-#ft^#i?tl. ii ^ <7) it T W ^ >S lc S 

# . ^IJ x. ti~ Molecular cloning 2nd Ed., Cold Spring Harbor Laboratory Press ( 1 9 8 9 

>^**ticii6v^«t4 3 t ft*T§ 5 0 x. mix;* tiTv^ ^ ^ ^ -^nm^mmm 

[ 0 0 2 9 ] 

r «; n — ii, t F a Y -h - m iz T ft* ) v ^77 h $ tl T 5 ft^ ftMi . s£ ^ 7 5? - 
ft*i| A c? tlfdfflflaic o v^T ^> 7- a -y h ^ ff v^IE L < ffllB]ffl^x ft*SgC oTuKt^ 

c t \z j: o t . ?-r^ >r > 7 57 -tcTf ±«Hflaft"fr l * v >m m m 'ft Jl € T * 

AtlTfcS^MW'r4<^ffmft*ffl^iAt tl^^<7>^31Jfei-5 C t \z J: oT. fifej^iiA^. il 
t F a r -F - -tf jf feT <7> F PJ R m <T> 7 => ^-tffli^TP C R * ftMt . 7Hn-;Lf 



S fflU K x L i s t e r i 
C a 1 o r a ra a t o r M 
F u s o b a c t e r i u in 
a > 7k U * A * 



t^ChCioT, t L < li * tl % ? a - > r l T ffifll J##f -5 c t IZ «k T , X li ^ 
t h* n y 7 -h h > L ^ u 3 J: ^ ls?t § 3 i: lc J; o T |a § C: i: ^T* § 4 . 

[ 0 0 3 0 ] 

^lEHHlcfc v^TLactobaci 1 lusJRUHM. Sa lraone 1 1 affii . Klebsiella) 
aBii, C 1 os t r i di umJSfflK . Es che r i ch i aR&DK . EnterobacterJR&fflK 
MM. AcetobacteriumW^fflM. Bruce 1 1 a/R^HM, F 1 a vob a c t e r i umW^HW . 
M IBM x C i t r o b a c t e r M MMJk V P r o p i o n i b a c t e r i umW iffflM It . p d u * * 

- K i- & ans^fc* ; -v f ~r ^ V £ tlT £ t <?> i 
[ 0 0 3 1 ] 

£ . Lactobacillus/RlfflM. SalmonellaJH&fflHu Klebsiella! 
v C 1 o s t r i d i umfSfffllii „ E s che r i ch i aJMIfflHi . E n t e r o b a c t e r M M 
c e t ob a c t e r i um/RlfflM . B r u c e 1 1 aJMUHSi . F 1 a vob a c t e r i umJRHHIi 
CitrobacterWlfflMS.?/Propionibacteri umJK ill-^wlilTiBoT^ p du ir -< a > 
& y * X * h 7>^7y ^ — -tf % n - K i" § at ^ ^ 1r i" ^> Iffl S ic t . r -fc n - ii, 
f t Fny+-t'^3-KtSlfef -v f T ^ h $ tlfcfffl^ t £ fc^f&Bfl tc ^3 ^ $ tl 

[ 0 0 3 2 ] 



S . Listeria 
Caloramator/HHHrJ 
Fusobacter i umJR fffli 



W*T^'Jt')>t#bl, 2 - 4 M ^ <b ifci? £ tl £ T 4 f t H ^ -/^^ P^-^S £ 

-l± £ i: £: ^ lc . /MJ&^rt. 'hm-faB. is & U * <7>ffif# \z is v^T . T 4 f t K h <r> &^ t 
>i n - Ji^#)Jxffc*M1%L . 74ft K lc J; 5l#^wli^f^i^a C § $t e§£ ^ * i" 

[ 0 0 3 3 ] 

t£oT. p d u * ^ a > ^ii-f Z> '®L±m\t x + lc L . yt-il 

* — M /Jn^#I*I tclX »9 x H^tKic «fc »)#bJl574ft K**5gSfffifLTl^4 

W tc [J ft J: 7 tc f § t <F> t % ^ tl § o LtAST, 7^f t F^ifbXli 

t«6 o T . * ^ m <r> m M It . p d u * ^ n > <^ 7 *> [ft Jx ft- tc ffi -5 * ^ a > fi tt T* ft 
< . #ffl/Mia#^^ ?>n^f^3-Ft5or f . 5 «b tc li p d u * ^ a > [c # * tl S 
^ 60ffe<7) o r f ^#tf C )b**f I Lu. 
[ 0 0 3 4 ] 

p &\i ir ^xi y <nn^M"£m 1 tc^t. p d u ir n > <?>j^*Se^iJ 5 3lc^i- 

= tLfz. lilTiz. §0 r f t ^-co^lig^^Lactobaci 1 lus reuteri J CM 1 1 1 2** E±3 * <JO 
* ^ i" o ft . o r f l~4Up dut<o>tiiiiiT-*>^t#ibtl5. * 
i s tc r> T ^ *^|BH lc # -S ixi^lc li^ m Z> t # x «b tl § . 

r -ba-4M3Xf^3IH^ (I^IJS¥5 4 ) 
x 9 ) - 4 -r 5 > ipj m %i<?> E u t J ( ffi^ij S ^ 5 5 ) 
$5^ftUPST (E^iJS^- 5 6 ) 

'< f H (Se^JS-^ 5 7 TkUb 8 ) 
7 57 (S^iJS-f- 2 . 6 . 10) 

^* ? H (Se^JS-^ 6 9 ) 

6 UV6 2 ) 

? H (se^us-^ 6 3 ) 

7f ; y»i h 7>X7i7--b* ( KI ?U § -f - 6 4 7k V 6 5 ) 

7 , nt't>7^f t h'ft K n Y + — -tf ( gfi ?IJ S -f - 4 2 ) 

^OM->y*t-4t^y FL- 7* ^ 9 - -tf (SJOif 1 4 ) 
7-nft>i^f + -4f ( se^j 4 4 ) 



. p duOb 
p duF 
o r f 1 
p o c R 
p duAB 
pduCDE 
pduGH 
pduJK 
pduLM 
p d u N 
p duOOb i 
pduP 
p d u Q 
p d u W 



^m^wmm, 9 

is ir — >i -r* t K 
^ ^- — 4 -f* t K 



p duU 

o r f 2 

o r f 3 

o r f 4 

p d u V 



^m>hwmm* 9 > ? s (le^ua^- 6 6 ) 

* n x > * X -7 t 5? - -b ( E^IJ S ^ 6 7 ) 

( ffi^ij S ^ 6 8 ) 
^ A»f'|4 (§i31 57 > (Kfljg-if 6 9 ) 

^HH (ffi^iJS^ 7 0 ) 



[ 0 0 3 5 ] 



f LT, *%Bfl%ba, p d u * ^ a > ^--f £ L a c t o b a c i 1 1 u s M ii \z X . r 'J -b 
n-^^t Fn^^--b^7J-Kif&3aftl 1 ^7 -v ?T^h-t5;ii:k:J:*K HI 2 lc 5j7 i" 
tili lc S § . r -b a - ^ ^ <b 1 . 3 - 7"n /O y' t - 3 - t F n Jfy 7"n f t 

> SI' ^ 5£ c? ft £ Z t^Iu/clfco 



— >i f t K 7 57 - 4fW^'l±fbH^ ti . r 'J -b a - ;b -7= t H "7 9 — ^.Jk'U r'Jto-ift 
h* 7 ? - -b#v£'ttfbB T IC m&^mX* 3b *) , yp^Oy't-^t^y F L ^ 7 57 - -b ti , 
1, 3 - y n i? ir- >i ir* >> K V ? ? 9 - -b \z U\%^®eX-3b *) . m&<7>Jxlfci)*± c Z> 



t H y 9 — -tf <t> ^ — -4- ~f =>- — v h^a — R ~f -5 31" ft T . ;f ! -(7A 1 t7'i^'V h ^ n — 
H t § 1 ft f ^ V A t - )b ^ 7* ^- ^ -v , t* ') -t d - 4 f h K 7 57 - 

Si^ttfbH^ & V/Xtt y't-^ftF7?- -b Sv^'l4<bHT<^ 7 - 77* ^ =. >y h % 

ft Knr-J--4f^3-f'f^iftf , * X * h 7>X7y7--y$n-Kf§ifif , 
7° a f 3- > gfcdf- - -tf ^ n — H ~t £ 31 ft T * ttU\z 1 , S-^n^Oy't-it^y FL 
5?* ? 57--tf^n - K t^tftf & Xli7'n^O y t^f y K U 57* 7 7 - ^ ^ _ 

H i" £ 31 ft T ^ # A x r^n-*ft Knr + -4f%3-I«t'5ife : P*#*4v^I 
ijl^^r'i-bn-i^^ftTT-tgf t^C hie ioTt, 1, 3 - 7° a ^> ^* 
V3-t Knafy-/n^t>»*lll"e§«3i:%lv^Lfc. 



*^BH<50ff>HK^#li. r l ) -b n - ^ fcflfc* L T . 3 — t h' n^-y 7*n tft^Tift 

tf o f^i^^^^^fhLTlis 7')-bn-if ! t K7 J'-'lf^riy t-i-ft K7 
57 — -b ^ l-f <b ft £ „ r -te n — ^ -r* t H ^ 57 — -tf Jk U 'J ir — >i f t H 9 5^ — tf ti . 7 — 
i? 7/ -="- — v V . ;f -|7A*7'iz'; h^^Xt-;^7'iz-y h <7) 3 |f ^ ^ ^ ^ v 

v frhffir&z ti^o *^b^<7)^hk^#ic a. r 'j -b n - ;u -t* t k 7 57 --tf^ 3 "7* 

^ — -y h ~k Z ti f n 73 - H "t -5 it ft T * # tf t <7) . ^ ir - ^ -r* n H => 9 - -tf </> 3 f 1 <^> -4- -7* 
^ — -y h % ^ ti f ft 7J - H "T -5 3a ft T * # t? «t <7> N & y tc r «; -b n - ^ ^ t H 9 57 - -tf 
3 tt <7) -4- -f =>- — v V ^ ^ ft f ft 7J - K -t § 3a ft T ^ ir - >u t h* 5 57--b^3fI<7)+»- 

-7*^x - .y h ^ ^ ^ ^ ft u - H i" £ 31 ft # tf t C7> <7> "f ft * t ^3#"t * o 



r >; -fe a — >i 7* t H ^ 57 — -tf X It i? * — >i f t H 9 57 — -tf <r> § -t -f =>- — v h ^ n - F t 
SlfSf t LTli, i^(7)t;(7)tj$|T'^ fjxti. Lactobacillus!!. CitrobacterH. 
Clostridium JM . Klebsiella^. EnterobacterW. CaloraraatorH. SalmonellaH. ^.^Li 
s t e r i a M # lc fR i" § Iffl ® lc i * "t h «t <7> ^ f$ flf § 3 * s T § S . * IE BH lc T l± , La 
c 1 0 b a c i 1 1 u s m *ffl K lc tfe * i" § H 7 9 - -tf Ik If/ X It i? ir - >i t» t H 7 

57 — -tf <7) § ^ ^. =. v V cd 3a ft tP . !Rf lc L a c 1 0 b a c i 1 1 u s r e u t e r i i 3fc co 7 'J -b n — >i -7 s t 
K 7 57 - -b & tj'/x [i^t-^T't K 7 5?--b<o ; g-^-7 , ^-'y h 3a ft =? . $ h \z L a c 1 0 b 
acillus reuteri J CM 1 1 1 2**& Ul a c 1 0 b a c i 1 1 u s reuteri ATCC 5 3 6 0 8 ** & *co r ^ n - 
ift K 7 -tZJkV/Xlt i^t-^T't K 7 ^--bco^-t-/^- — >v h <7>3aftT ^ s ^f t L 



[ 0 0 3 6 ] 



[ 0 0 3 7 ] 



[ 0 0 3 8 ] 



[ 0 0 3 9 ] 



[ 0 0 4 0 ] 

Lactobacillus r e u t e r i & * cry 7 ') -fe a — >l f t: H 7 5? — -tf tfO 7 — x* ^ ~f =>- — -v h <r> T 

5 ; &E?U 1 & V 3 1C . ;f ^7A^^^-7 h^)7; J g£ffi?U £ ffifll S^- 5 

6 V 7 IZ, X t - >v if -f =>- - -y h <7> t 5 ; &E?U ^ E#J S ^ 9 & V 1 1 iz 00 ^-t £ . L a c t 

0 b a c i 1 1 u s r e u t e r i ri * <n T ') -fe n — ^ f t H => 9 — *i<7) => — ; J *f ~f =>- — v h $ n - K t 
%>mfc=r <7>MSE?U ^EflJS-^ 2 4 ic . 5 t a ^ -7 3.=. v V ~& ^ - H i-^ffl^^ 
^ Jg * E £0 ^ E#J S ^ 6 & 8 ic. h % 3 - K -f 3 M fcJ- <r> SSSIfll 

% e#i s ^ 1 o&vi 2 01 ^ i- s o 

[ 0 0 4 1 ] 

§T; J itE^iJ £#t?7>><?Wli, *<r>l&2m<r>*f7=L-v V b t ^ \z %LM£ i± tz t 
iC^'Jtn-^ft K5?-^tttft4S^ §7; ; &E?U IC U T 1 S L < It 

[ 0 0 4 2 ] 

£ D N A tc ft L ffl ffi © * Efll * h M > x* x > h & & # T T ^ ^ 'i 7^XU fc> o . 
f& 2 ft <r> *t ~f 3. ^ -v h i: t tc $ -t± Tz b B iz >r >) -te n — >v t* t H 7 7 - -tf v£ '14 % =fr 

[ 0 0 4 3 ] 

g-^^^^-yh^^-Hi-^jIfe^ti. 1b] - </> ?i ± t fim £ t± £ Bl >k is] — <?) ^ ? ? - 

[ 0 0 4 4 ] 

- ^ 2/ H U ^7 ^ — -tf ^ n — H -t ZMir^JklP y° a ^ >yt-it^HH r 7 9 - 
-tf ^ n - H & M iz 1 ?- &m tf h ft Z . 
[ 0 0 4 5 ] 

^D^yyt-'lt^y K U ^7 9 - -If * =i - H ~t & Mfc^? It . 
x M It x LactobacillusHs Citrobacter/M. Clostridium W - Klebsiella^. Enterobac 
terJR. Ca lor am a tor IB. Sa lmone 1 1 aH . Jk V L i s t e r i afM W \zm~t Z> mm iz \k -5 «t <^ % 
IJffltSCt^SS. *^BH tc T li x L a c t o b a c i 1 1 u s WfflK lc ri £ 7° n m > i> 
ir— ^t^yFl?"??- Hfit-feT. lc L a c t o b a c i I 1 u s r e u t e r i S * <7) 7° u ^ > y)- — 
^ ^-df ^ h U ^ ^ ^ - -HitfeTs ^ ^.^Lactobacillus reuteri J CM1 1 1 2**& a c t ob a c i 

1 lus reuteri ATCC 5 3 6 0 8t* & * <7) 7"n y t-^ t^f y H U ^7 ^ — -tf ***f I Lu. 

[ 0 0 4 6 ] 

SliJf f 1 5 lc L a c t o b a c i 1 1 u s r eu t e r i & ^co 7 u >■< > i? ir - /i, ir * >- H U ^ 

y 7 y - -tf <JO T 7 5 ; ^le^J % , ie5iJS-f-14^Vl 6 lc Lactobacillus r eu t e r i i*<JO 7° a 

^#t??>'A?i^7'n^->y t-^t^ry F I f ? 9 - -tf * S Pi ») . E?US¥ 

i 3 -ei^niT 5 ; gtBe^j ic^v^t 1 s l < tifus^-F 5 ; ^tc^^. i^mm^ 

[ 0 0 4 7 ] 

* tz. SrZ^lJS-^- 1 4 JkU 1 6 T*i^ n^fiSS^J i) 1 b 4 5 D N A <r> X It - 
SrZ^iJ ^ib44DNAlcjhfLffl»©4S5!lk^H ^ > x x > b^^ffTT^^ 7/ >; r >f X L 
x ^ o x ~f a > ir - ^ x K U ^ 7 ? - % =fr ~t Z> 9 > ■ ^ 7 g ^ 3 - K ~t & m 

=f m V ^ M a t * % HA 1C # t tl h o 
[ 0 0 4 8 ] 

1 , 3 - -7° a ^ > ^- - ;u ir df 2/ K U y - -If * =1 - K ~t -5 M It . Afti^^^^ 



($ ffl T* § , M x. li\ L a c t o b a c i 1 1 u s Jpf . C i t r o b a c t e r M . Clostridium - Klebsiella®. E 
n t e r o b a c t e r M . CaloramatorJK. Salmonella - Jk U L i s t e r i a US ^r lz US ~f -S M M lz ri 3fc ~t 
S^^ifflt^:^ 1 ?^. m lz X It s L a c t o b a c i 1 1 u s M B M lz tfe * ~f -5 1 
, 3-^o^>yt-^t^y b'^??-tilfif, $ftc Lactobacillus r e u t e r i r± * 
col, 2> — ~7' ^ y Jr — >i Jr ^ >■ K V f 9 9 — JdMiz^F . £ <blc Lactobacillus reuter 
i JCM1 1 12t*Efe*^ 1 , F t / ^ - ^flfif ^if II v\ 

[ 0 0 4 9 ] 

le^J S ^ 1 7 tc L a c t o b a c i 1 1 u s r e u t e r i r± * <r> 1 , 3 - 7' a ^ > y ir - ;i, ^- * x H U ^ 
^-■b'WT; J ^le^J ^ s ffiftlg-^ 1 8 ic Lac tobaci 1 lus r e u t e r i ri 1 , 3 - 7° n 
^> ^ ^ >• H U 7* ? ? --b]efeT<^*K?IJ^#IJ^-t £ . 3tlb^)7 = ; ^ffi^lj 
*#t? 9 y 9 Mi?* 1 . 3 - 7° n ^t-^t^fy KH^M - -b^tt^^ri" -6 M *) . 

mrnrn^- i 7 x*m$nz>T 5 j s^ie^u tcfcv^T isl< tiM^-r 5 ; s^tcx^. mm. 

[ 0 0 5 0 ] 

Ufc. 8 -?^3*i*JgSffi#l* i 'bft5 DN A<7>£gBX«:-gB<7>lgSEfll &><b 

ft * D N A tc W L ffl fit & ft Se^'J £ * h V > S> ^ > h * * ft- T? ^ ^ -J ?* X L . ^ o . 
1 , 3-^n^Oi;t-^t^y K U ^ * 57 - -tf f£ & % * * ?>><?It3-Ht5l 

[ 0 0 5 1 ] 

<*>^»)XJ£ 5 3 i: ic «k !l*gLfe^ l ^n-*T , t H 7 7 - -b X It ! J ir - >i T t 

h ^ 9 -**\zisrt zjxm*<b&ft<nnmmB 1 2 * a*i#x.t . nm^'\±^m *> m $ 

SSO % * 7 > ^ ? H % 3 - K i- * m fST * & t? o "eco 9 y ?Mt LTlt. 7 

'ito-if t F7 ? - -fcf B v£ '14 ft H ^ & V )i t t H 7 ? - ^fS^'l4fbH^^¥if 

<b*l£ . r -b n - Ji t K ^ 9 - -eSv^'ttfbH^ /^Vy* ir - >i f t H => 9 - -b H ft '14 fb 
H T ti x 7 — ^ *t -f^- — -y N^^x^e — ;u-^-y^.^>y h <7) 2 ft <^ - -y H fc> <b 1# fiK £ 

ti^o *^HH<50ff^HK^#ic ii. r 'j 42 a - ;b ^ t k ^ ^ - -t£W^'l4fbH^ <7) 2 fi<^ 7" 
^ - -y h^^-ti^tin - H ~t & m fx T * # tf «t <^ . ^ ^ - ^ t» t K ^ ? - -b H v$ f t H T 
<y> 2 H -4- ^ ^ v V ~& Z tl f tl n - K -? % m ft =? ~& # tf t <^ . ft <b V lc r n - ;u f 
t K 7 ? --tfSS'ttfbH^ <r> 2 tt<7)^ -v h ^^tl^tl=i- H tSlfef i: ^ ^- ^ 

ft K y ^ -4fS^'l4fbS^ <t> 2 7^- v V - H *31feT*#tf t 

[ 0 0 5 2 ] 

|H]+i^fFffl^*-tS^^T-*>tl«. JNf §IJ K ft < t$ ffl T- B Z> o rnn-Jlft H ^ ^ 
— S vH -fb B9 T t L T li , W0 9 8/2 1 3 4 1 ; Daniel et al. , J. Bacterid., 1/ 
/, 2 1 5 1 ( 1 9 9 5 ) ; To r a y a and Mori, J. Biol. C h em. , 2/4, 3 3 7 2 ( 1 9 9 9 ) ; Jk ^Tob ima t s u et 
a 1 . , J . B a c t e r i o 1 . 1 8 1. 4 1 1 0 ( 1 9 9 9 ) \z Ifitt^ <r> ft £ h*m if h ti Z> . 
[ 0 0 5 3 ] 

rnn-iftFH - 4f Sv^tt fbH T X It i? ir - n f t K 9 ? - -tfSv^'tt fbH T<?> 

5:^T-§ 5«iaSHt4 gdhU^f-n>. pdu^"-<a>i: Df tl £ it -fS T 1*1 
lc^&-t^t<^* s #tti. #Jx.tt\ gdrA. gdrB. pduG. pduH. ddrA 
. ddrB. dhaF. dhaG. o r f Z . Jk U o r f Y ft £ tf h tl S . 
[ 0 0 5 4 ] 

rnn-iftF7 ? - HfH^ttfbHTXii x t-^ft:H9 ^ - -tf fbH T<^> 

§^7*^^-; h^n-Ht^l^f J: LTIi, & ! m<r>%<r>-%fcm-2% . M . Lactobac 
illusJS. Citrobacterfl. Clostridium^^ Klebsiella^. EnterobacterHS. Ca lor am a tor 
Sa 1 ra o n e 1 1 afl . & ZPL i s t e r i a«^ it S fflM ic ri £ & * -* 3 t £ 
5. * IS tc T ti . L a c t o b a c i 1 1 u s M B ® lz ria * ~f % 7 ') -b n - ;u t» t K 7 9 - -tf f? 
^tefbHTT^^VXtt ^ ^--^ ft F 7 9 -*iUftVEitm=f-<7)&*f -t*^-^ -v h <y>3l45T. 



iff \Z Lac tobac i 1 lus r e u t e r i tfe * <r> 7 'J -fe a - >u t K 7 9 - v£tt ft H T & V/X tt 
^t-^fi; H ^ 9 — **n%i'\±ikMl L <r>&*t -f ^ — v h ^jtfe^ . 3 'blc Lactobacillus 
reuteri J CM 1 1 1 2** & V L a c t o b a c i 1 1 u s reuteri ATCC 5 3 6 0 8 ** tfe * <r> 7 'J -b n - >i t* t K 
7 9 - -tf fbH =? A V/X\* S J * - >i t H 7 ? - -tf fLH T <^ & ^ ^ ^ - -v h 

[ 0 0 5 5 ] 

*F * L < i± . H 7 ? - -tf <F> 3 ft 60 "4- ~f =>- — V K^^ft^tiri — 

ilfeT^#tf s ^5<H^HP-tftF7? --tf W^ttfLB^ 1 2 » 

</)+)- 7* ^ ^ -y H^^tl^tl^ — K-t*Jl€^*#*s y t-^rh Y => 9 -^<7) 3 m^^f 
[ 0 0 5 6 ] 

Lactobacillus r e u t e r i tfe * <r> 7 <) -b a - ^ -r* t K => 9 - 4f ff v£ '14 f fc H T tf) 7 - ^ 7' 

^ - -y h^7; ^ &E?U ^ffi^lJ 1 9^V2 1 tC . J 

HI ~% EHI S-^- 2 3 & V 2 5 ic m^-f Z> o Lactobacillus r eu t e r i & ^<r> 7 M -fe n - ^ ^ t 
H => 9 - vmyS&itm^co ^> - is *f 7 ^ - v h «=i- K -t£3tf5^<7>Jg*ffi?iJ£Efllg^ 
2 0 JkU 2 2\z. 7,^- >i*f -f^--v y & n - H -t Jlfef ^^Sl^iJ^ie^iJS^- 2 4 & 
V 2 6 1C. 1511 ^ -t 5 . 
[ 0 0 5 7 ] 

§7; J g£I£?IJ * # t? 9 > * H ti . tv-^W^T-^-V h i: «fc IC 3 i± t % 

\z 7 ? - ^fS^ttfbH^ * m *) . 5 ifSHJ icfcv^T 

[ 0 0 5 8 ] 

* tz. &mnm^T«m$ n^ummn d n A^^xa-g^^sie^j ^ & 

£ D N A ic jht L ffl m m * ge^J t 7. h >; > x* 1 > h * * T T ^ -f ') 9- -i X L . ^ o . 
7— H <r> *t -f =. v h t b ^ iz ¥&M £ fz b fz iz 7 'J -t o - i r t K 7 y - V$'I4 fbH 
TvH'l4^*-t -5 9 y ?W^^~ ZMir^^m^zm^r^^^miz^Ziiz, 
[ 0 0 5 9 ] 

*^BH<^^®^«#tt. 7* n f t > 7 i t t K lc C o A^jB/lH L, ^n^t-^-Co 
T ^ a- 1? o ftfJi^^'^I^n-Htilfif kLTl4> 7 , nft>7^f t h*f 
[ 0 0 6 0 ] 

7' a tf ^- > T ^ t h*f t Knr^--4ftn - Kf^Ifif li, &»^)^tffflT'§ 
x M It x LactobacillusJls CitrobacterfM. ClostridiumH. Klebsiella/1. Enterobac 
terJRx Caloramator/R. Sa lmone 1 1 aH . ^. ^L i s t e r i aH W \z M ~f -5 $ffl® lc i 5(5 f § t» 60 ^£ 
ifflf^ca*?^. * % Bfl ic is T fl . L a c 1 0 b a c i 1 1 u s M ifffl K lc i * i" £ 7' a tf ^ > 
t ^ -r* t K -r* t H a Y -h — -tf ii -f5 T . ft lc L a c 1 0 b a c i 1 1 u s r e u t e r i i 3fc cr> ~7 a ^ > t 7 ^l- 

t K f t K a r^ — tflfif , ^ h icLactobaci 1 lus reuteri J CM 1 1 1 1\% i ~? n f 
^- > t ^ t K -r* t K n -r — -tf M T **^f * t o o 
[ 0 0 6 1 ] 

BI #J § ¥ 4 1 lc L a c 1 0 b a c i 1 1 u s reuterii*c0 7°nt°^->7 7 ^-T J t: h'ft Far-j--tf 
<?) t 5 ; @£I£^iJ ^ x Se^J S-f" 4 2 \z Lac t obac i 1 1 us r eu t e r i & 7' a tf ^- > t ^ ^ t K 
^ t k a r + - -tf 3a T <?> ^ *E?y * M ^ -5 o ziih^T ^ ) WtW>n ~k # t? 9 y ? H 
* s 7" d t* t > 7 4 f t H t» t K a r -y - -tf v^'tt^ffi- -5 m *) . M M S ¥ 4 1 T*i^tl§7 
5 ; KtE^JlCfcV^T 1 ^ L < lifCMcO-F 5 7 ^tCyX^:. g&x f4^n#^^S^4i LTl^T 

[ 0 0 6 2 ] 

* -6 D N A \z n L ffl if flU * BrZHJ h X h > ^ x > h «: * TT ^ ] ) 9' 4 XL. ^ o . 



[ 0 0 6 3 ] 

=i - H -f -5 jtfeT^ # t? . f <?) J; 7 >5: ? > ^' ^ 1 1 ^ - H t 5 I€f t L T !i , * x * h 
[ 0 0 6 4 ] 

*X*h7>X?y 7-4f|n-Ff§Ifif &)3]W^tftfflT§, f J x. li . La 
c t o b a c i 1 1 u sfS . CitrobacterfM. Clostridium ^ K 1 e b s i e 1 1 afM . EnterobacterJS. Calor 
amatorfS. Sa lmone 1 1 aJR . Ik <^L i s t e r i a/K^ \z m ~t £ MM \z rij ^-f & «b <?> ^ i$.m ~t £ Z 2= 
<)*T-§§, * Bfl tc u T ti . L a c t o b a c i 1 1 u s 13 flH M \z tfe * "t & * 7. * h => y x t >- v — 
-yat-fe^. iff IcLactobaci 1 1 u s r eu t e r i & 3fc<7> * * * h => > * t x ^ - 4f MtKT . 3 >b tc L 
a c t o b a c i 1 1 u s r e u t e r i J CM 1 1 1 2 ** & * <JO * x * h => > * t > - =? - -t? jfi T **$f * L 
[ 0 0 6 5 ] 

#IEfl!J<?>JI3Witel*#tt. ^ a tf t - ^ 'J > S£ "o ') >l^lif L> ADPtcft^nLTA 

t p %±f&-?& tmmiz -? u x*>&-&£.i&-tzmm-&f&&-tz z t zm 

HTli, 7*aft>i^f-t'$n-Hf § it T <§ Vf hiXZ> a 
[ 0 0 6 6 ] 

d<7)i: ■? tcW?Mffi'&~$£ 7 k~? ZMix^fitittf z b \z £ *) , 1, S - y° u ;< y ir - >i JkU 
tf *>S&;b*£/&-t £ JxJ£ i: Is] &f lc ATP iliifri)^ 

[ 0 0 6 7 ] 

7' a tf ^- > @£ df- -j- - -tf % ^ - H ~f § it fK T ti . i^^^^ffflt'^ M It . L a c t o b 
a c i 1 1 u s JSf x CitrobacterfS. Clostridium M . Klebsiella^. EnterobacterJM. Caloramat 
orJS, Salmonella^. Jk UL i s t e r i a M ^ tc m ~t & HHM \z rij ^-f & «t ^ * f$ffl f § z t 
^. * BH tc T li . L a c t o b a c i 1 1 u s JM ffl M \z r£ * i" § 7' a tf ^- > - H + - -t? m T 
x ft tc Lac tobac i 1 1 us r e u t e r i & *<7> 7° n tf ir > + - -fcfjtfl feT . 5 "b lc L a c t o b a c i 1 1 u s 
reuteri J CM1 1 1 2** * * <7> ~f a t° ^- > + - -tf Jg T ^ ttf U Lu„ 
[ 0 0 6 8 ] 

SrZftlg-sf 4 3 tc Lac tobac i 1 1 us r eu t e r i \k *<7) 7° n f ^ > + - -t£ <^> t 5 ; StffilU * 
. E S ¥ 4 4 lc L a c t o b a c i 1 1 u s r e u t e r i i * 7° a tf t > ^ ^ + — -tf it T <t> ^ S K 

519, IQ^iJS^ 4 3 Tft $ ti* t 5 ; ^K^iJ tcfcv^T 1 S L < ttiCM^T 5 >» mizX^k 

[ 0 0 6 9 ] 

lr3^iJS^4 4 T^$ti*iS*ffi^l*^«:S D N A^^g^Xti-gP^^SE^J fc* «b 
ft * D N A lc ft L ffl ffl AS 5Qr E^J t ^ h ') > ^ x > h * * T T* ^ ^ -J ? 4 XL. o . 
7° a ^>^'7H^^-H-t^3afeT^fflv^jf^t*%B^ 

[ 0 0 7 0 ] 

*wmw\z fcv^T . &sr3^ijs^T«^ ^ tis -r ^ ) mmn\z&^x. l^L < \t®Lm<r>-r 
^jmizx^. mm, ^n^v^^m^^. c tz-v 5 > mun t it. &m>mm^T*m$nz>-r 
5 ; mmm <r> 1 m . xi±*f*l<i±io~2om. j;^$f^L<tt5-iofi. ^^ic^f 
* l < a 2 - 3 m^-r 5 ; lt^j;<, Xtt§SJ«S¥-ei$*i57 5 ; ^e^j 

lc 1 Is X tt £f * L < . 1 0-201, i , )SU<li5~l Of, 5^lc*ftL<tt 
2-3 M^t 5 ; ge**ft/jn LT t J= < . Xt±. &SrZ^iJ f^fi $ ti S t 5 ; ^Se^J<^ 1 flf 
. X l± *F * L < l± . 1 0-201, Jc^if$L<ii5-10fS. ^^lc^f^L<ii2-3 



[ 0 0 7 1 ] 

*WMW\z fcv^T . xh l>yi>Kj;lfrJ:lt iff A ~f ') v H 3 ft. 

'14 (ffilB]tt^9 0 %iil_h. ffiL(!J9 5 %W_h) *ft5 DNAi'^ X 5M xti 
^fr^v^7o J: *) SttftCli. C J; 7 & ^fH4 ti . 0. 5-lM<7)NaC 2- 
6 8 °C T\ XU50%**A75H#ftT42t-?> X li 4> 6 5 ~ 6 8 °C T* . ^ A 

~f ') 7 A -tf - >- a > % ff o it . 0 . 1 — 2 fg m S 60 S S C (saline sodium citrate) 

[ 0 0 7 2 ] 

o T . X h 'lyyiyhilfrTT'M^'J ? A X $ % & <D \Z + # & JgSEfll <?> J| $ % 
* "t £ «b <7K #J tt\ & < ^ «b 5 0 SS . < li^^:< 1 0 OSS, 

L < li^ft < £: t 2 0 0 gS^lWljT'*>-5o 
[ 0 0 7 3 ] 

£4?* 3atz;^ tc^s^ip At§ lc a , KunkelvS. Gapped dup 1 e xv£#<?> <t>^y£X H 
ciftk:?£-f s^ic £ •) . fj^^g^iff s^^st^vS^fUffl Lfc£S# Affile >v h 
(0J£lf Mutan-K (TAKARAttM) . Mutan-G ( TAKARAft®! ) ) ££*fflv*T. X It , TAKARA 
a <7) LA PCR in vitro Mutagenesis^- M — X ^ <v Ftffl^Tlf 7 C J: ^T't * . _h 
te^vSlc «k *) SSSrZ^iJ ftfc&li. ffc^^/sSUc «k o T . Xlitfe^DNAtili: 

LfcPCRftCioT^ X tiMSIrZ^Ll ^tt§DNAlK-t7'n-7*hLT^O'') 7* 
X $ -tf § d i: [c =k *J . ^IIB^Ifif^iSZ^'T^S. 
[ 0 0 7 4 ] 

h ti tz m. m x. -< t 9 - £ * % <7) m. & =? vftm. l t# § j= 7 tc ^ ± + lc ^ a -t § z t \z *> 

r — §15 J Mi. ^i^lcilA^ ftfc*£-k:&]H£T**=»- H t« 9 y 
? Z Z h h*T*% Z&mizJ-^-Uft^^-? o 

[ 0 0 7 5 ] 

9 Y tY ) u fc> <?>prf S<50]gft^ ^Jvili x #^£&^*>#IflciJV*Tfflfti"?*> 

7^7*7 ^ft *j . p/rm<7>3af5TI^iJ tcfflffi© ^ X a - x^ffl v^t x ^ _ - > ^-^-^ - 
k*'-e§4. Se^J**mHI^ tifc^>. # 'j > ^ — -tf 31 M lx ^ (PCR) (*giffg^m4, 6 

8 3 , 2 0 2^-) ^i7 4H«f(S»*lffi%ffl^TDNA%i*IL, ^SK^lcjl L fcM<7> 
DNAtiSCi: § -5 o 

[ 0 0 7 6 ] 

*i£Bfl lc fcv^T ii . 7HD-)lTth-7?- -kiJkZt/Xli y t-iT't K 7 9 — -tf<^> 

9 _ ^ ^ -^a. - v h u _ K -f % Mir, J- . 5 Y a t u V -7*^- v h^n-Ht Z>Mfc=FJk 
U 7x ^ - >i *t Y=l — v V % u - K ~t & m tS =r . X 'J -fe a — >i Y t K ^ 9 - -tf H '14 f fc H T 
SV/Xfl ^ ^"-^ t h F 7 ? -^SStt ftHT^ 7 - ^ Y=l— v h * 3— H tile 
T ^ ^ X — ^ -f =>- — v N^n — K^SiH-fST. 7'nft>Tif t K -r* t H n V-^ — 
4f ^ n - K "t § 31 =f . * X * h 7 > x -r x ^ - -tf * n - K "t S 3a iS T . ^nftvl^ 
X - -tf * n - K i" -5 3a T x MU\z 1 , 3 - y* t-^ t^y H U r ^ ? - -tf * n 
- K i" S 3t€T^V/ / Xli 7-n x ^"-^ ^-^r^ K l/H - -tf % n - H t^I^f 

. 8U ^ lc ^ 9 -ti?A LT«t^)^ ^ 9 -f^liH^llteL T t i L . «fC«co31 
ftf^lo^^^ 9 -tcipALT^Sfem^ff o X t J=v^ 0 
[ 0 0 7 7 ] 

*!&B)|<^3aiS^ At S -5 ^ ? - li . fE^mmxMM^mts: ^^XJbiilS^lz 

MR. $ tl-f . lx!J7'7X; KDNA, 7 7 - y D N A ^ nX; FDNAI 1-f <b ft S 
o 7' 7 X ; h' D N A H T li , Ixttp BR 3 2 2 , pSClOK pUC18. pUC 
19. pUCl 18, p U C 1 1 9 x pACYC 1 17, pBluescript II 



SK ( + ) , pETDuet-K p AC Y C D u e t - 1 f ^?lf btl, 7r-yDN 

AHTli, iJilHgtlO, Charon 4 A, Ml 3mp 1 8, Ml 3mp 1 9 

[ 0 0 7 8 ] 

LTfl 

R a 1 s t o n i a JM IB Hi . P s e u d o ra o n a s M IB HI » B a c i 1 1 u s JM IB Hi . E s c h e r i c h i a JM IB Hi . P r o p i o n i b 

a c t e r i oraRiffl , L a < t o h a <: i l l u v« iifi in l m i l I ,f i f ( ! I - r i el l a ip3 flu 1*1 ^\ <; e t o d a 
c t e r i umJSIE S 



x P s e u d o m o n a s JM IB Hi . B a c i 1 1 u s M IB Si . E s c h e r i c h i a JM IB Hi . P r o p i o n 
Lac tob ac i 1 1 usJSIBHK Sa lmone 1 1 aJSIBK . Kl eb s i e 1 1 aJSIBHl . Aceto 
Flavobacteriu ra JR IB Hi . C i t r o b a c t e r M IB HI . A g r o b a c t e r i u mJ3 #H SK Ana 
b a e n a JM IB Hi . Bradyrhizobiu m JM IB Hi . B r u c e 1 1 a JM IB Hi . C h 1 o r o b i u ra JM IB Hi . Clostridium 
JM IB Hi x Corynebacteriu mJS IB Hi . Fusobacteriu m JM IB HI . G e o b a c t e r JM IB Hi . G 1 o e o b a c t e r 
JM IB Hi . L e p t o s p i r a JM IB Hi . Mycobacteriu m JM IB HI . M y c o b a c t e r i umJH IB Si . Photorhabdus 
JM IB HI . PorphyromonasJSIBSK P r o c h 1 o r o c o c c u s JS IB Hi . R h o d o b a c t e r JM IB HI . Rhodopseu 
d o m o n a s JM IB US . S i n o r h i z o b i u mJR IB Hi . S t r e p t o m y c e s JM IB HI . S y n e c h o c o c c u s JM IB Hi . The 
rmosynechococcusJKIBfi6K Treponema JM IB HI . A r c h a e o g 1 o b u s M %u ill US . H a 1 o b a c t e r i u m JM 
£n j]K SK M e s o r h i z o b i u m JM £n ill Hi . M e t h a n o b a c t e r i u m JM £n ill Hi . MethanococcusJM^niliHK 
MethanopyrusJM^niliHK MethanosarcinaJM^nillHK MethanosarcinaJM^niliHK Pyrobaculu 
mJM^niliHi . Sulfolobus JM^nillHK The rmop 1 asmaJSin iKSl » flffcf&lcii. Ac e t ob a c t e r i um 
s p . x Citrobacter f r e u n d i i . Flavobacteriu m s p . . Ralstonia s o 1 a n a c e a r u m . Ralstoni 
a e u t r o p h a . Pseudomonas p u t i d a . Pseudomonas aeruginosa. Pseudomonas denitrifican 
s . Bacillus s u b t i 1 i s x Bacillus ra e g a t e r i u iik Escherichia c o 1 i . Propionibacter ium a 
cidipropionici. Propionibacterium acnes. Propionibacterium a u s t r a 1 i e n s e . Propion 
i b a c t e r i u ra a v i d u iik Propionibacterium c y c 1 o h e x a n i c u iik Propionibacterium g r a n u 1 o s u 
iik Propionibacterium j e n s e n i i . Propionibacterium microaephilunK P r o p i o n i b a c t e r i u 
m p r o p i o n i c u iik Propionibacterium t h o e n i i . Propionibacterium freudenreichii. A g r o 
bacterium t u ra e f a c i e n s . A n a b a e n a s p . . Bradyrhizobium j a p o n i c u iik Brucella m e 1 i tens 
is. Brucella s u i s . C h 1 o r o b i u m t e p i d u iik Clostridium tetania Clostridium g 1 y c o 1 i c u 
iik Clostridium difficile. Corynebacterium diphtheriae. F u s o b a c t e r i u m n u c 1 e a t u iik 
Geobacter s u 1 f u r r e du c e n s . Gloeobacter violaceus. Leptospira interrogans. Mycobac 
t e r ium bovis. Mycobacterium tuberculosis. Photorhabdus luminescens. Porphyromona 
s gingivalis. Prochlorococcus marinus. Rhodobacter capsulatus. Rhodopseudomonas 
p a 1 u s t r i s . SinorhizobiummelilotK S t r e p t o m y c e s a v e r m i t i 1 i s . S t r e p t o m y c e s c o e 1 i c 
olor. Synechococcus sp.. Therm osynechococcus elongatus. Treponema denticola. Arc 
haeoglobus fulgidus. Halobacterium sp. Mesorhizobium loti. Methanobacterium ther 
moautotrophicum. Methanococcus jannaschii. Methanopyrus kandleri. Methanosarcina 
acetivorans. Methanosarcina m a z e K Pyrobaculu m aerophilum. Sulfolobus solfatari 
cus. Sulfolobus tokodaii. Thermoplasma a c i do p h i 1 um. Thermoplasma vo 1 c an i umfc*# 

[ 0 0 7 9 ] 

£ fz . S a c c h a r o m y c e s c e r e v i s i a e 3: £ <D S a c c h a r o ra y c e s JM \z JM ~? & W? M » Candida m a 1 to 
s a^r £<7)Cznl\&mizm-? ZBM. C0SIBJJ3. CHOIBfla. v^xLli, 7 7 h G H 

s. * h f Lmm% t<7)$j]^mm. sf 9 mm* hwBk&mm* t^mm^B 

[ 0 0 8 0 ] 

u„ 0J£tiK Lac tob ac i 1 1 usJMIBSK Sa lmone 1 1 aJMIBSK Kl eb s i e 1 1 aJMIBK . Propionibac 



t e r i u m JM IB HI . A g r o b a c t e r i u m JM IB Hi. A n a b a e n a JM IB HI . Bacillus 
mJMIBSK Br uc e 1 1 aJMIBS! . Ch 1 o r ob i umHIBS . C 1 o s t r i d i umHIBg 
IB®. F u s o b a c t e r i umJR IB HI . Ge ob a c t e r HIBH 
. M y c o b a c t e r i u m HIB S . Mycobacteriu m JS IB H 
IB Hi . P r o c h 1 o r o c o c c u s fm IB HI . P s e u d o m o n a s fw 
Hi . R h o d o p s e u d o m o n a s JS IB Hi . SinorhizobiumJ 



G 1 o e o b a c t e r JS IB H 
P h o t o r h a b d u s H IB 
SK R a 1 s t o n i a JR IB 



H. Bradyrhizol 
Corynebacterium) 
L e p t o s p i r a fm IB I 
. P o r p h y r o m o n a s ) 
^K RhodobacterJl 



1 u 



S t r e p t o m y c e s HIB 1 



Syne chococc 



u s fpf IB m . T h e r in o s y n e c h o c o c c u s !U M M . TreponemaJPtflHBL A r c h a e o g 1 o b u s US &a @§ . Hal 
ob ac t e r i um/R^n ilM x Me s o r h i zob i umJR£n B.M . Me t h anob a c t e r i umJK&ti J^Hi . Methanococc 
usfM^niHUu MethanopyrusfS^nHllik MethanosarcinaJB&njSliK MethanosarcinaJM^niSlii 
. P y r ob a c u 1 urn® £n IS Hi . Sullolobus Hs&alllilu ThermoplasmaJM&nj^IiK £f^L<tiProp 

1 o n i b a c t e r i urafM ll> ^flcPropionibacterium freudenreichii1&il!±£: L T fl£ ffl -£ = 

[ 0 0 8 1 ] 

r^P-^ft K n r + - -H jb fe^ ^ * L & IB V M -b a - >i f t K a r + - -If 
il feT ^ ; -y ? T ^ h l ^fflfla^r i$.m -t z> o ;n*)tfflv^zfcicj: r -fe n - 3b* 

g£±2 tlTy t h'D J ry7^h> iC^jH $ ft£MJr&^M$Tt"£ 3 t * ! T" § . J; 9 ^V^iR* 
T-l , 3 - 7' r2 ^ y t; -fr — >i JkTf 3 — t H a^fy 7*p S^^fe Mit ~t £ c t § £ . 

r'J-bo-ift H n Yj — -If ill ft T ^ J 'V ? T ^ h -t § Tr^lC o tt . ±10 i: [b]+|<^ 

[ 0 0 8 2 ] 

AIMV^0M^± i: LTffluii^tt, Itl£-< * 9 - 3b*M± * T* g &#«| *T 
T£>£i:[B][f#[c. -/cue-?-. g^tt^DNA, te^M * 1% t? *g/£T*£> -5 3 
;b*£f ILu= %3E-< f ? - LTti. )Ai^H<?>?i±tcfcv^T^M • ff4#2ft§RK2if|!| 
j&2 -5 PLA2 9 1 7 (ATCC 37355) ^RSF 1 0 1 0 MM&^il't Z pJRD 

2 1 5 (ATCC 3 7 5 3 3 ) # fc*#l-f «b ft * . 
[ 0 0 8 3 ] 

•^<7>fflJH;i ~* ? 9 -*>iSA:frv£ £ LT tt. iff lc PI£ 3 ft&v^3b*. $1 £ «: ^7 ^ ; y ^ u -i ir y 
^fflv^^vS (Current Protocols in Molecular Biology, 1, 181 (1994) ) ? b 

n # V - ^ 3 > v£ ^ jb*# if "b ft £ o 
[ 0 0 8 4 ] 

g£#^±i:LTffl^ IS^^-t LT, fliliYEp 1 3, Y C p 5 0 

#*'?lf^Ji^. 7-Bt-?-nTlJ, fjittga 1 l^nt-?- v gal 10 7° 
at— ? — . h: — h y 3 7 ^ ?> a- ? — . GAP 7'n t - 7-f If btl 

mn-^-^m^x. -< * 9 -<?>m a^vs t l t a . ici^$ ft^v^*. i^uiu ? h 

n L - >- 3 X7ia7'7Xh~a (Proc. Natl. Acad. Sci. USA, 8 4, 1 9 2, 9 - 1 9 3 

3 ( 1 9 7 8 ) ) . m& 1 ) (J. Bacterid., 1 5 3, 1 6 3 - 1 6 8 ( 1 9 8 3 ) ) #3b*#l-f^ft^ 

o 

[ 0 0 8 5 ] 

ift^«HHa^?g±i: LTffli>5lnlL ^JE-^ M-kUflittp cDNA K pcD 
N A I/Amp ( -f > tr h n ^* ac > ?± ) # **ffl ft . ~7 u =E - 9 - t L T ti . fj x li 
. SR«7'a^-57-. SV4 0 7a^-^-, C MV 7'p t - ? if iA 
t/IEfla^<^ffl^x. -* 9 9 -<ryW AT^vS t L T . iff lc $ ft & v^** . #ijx.ijr. ^U^h 
n # U - x 3 > • . 'lyf^iy^Aa, 9 # 7 i 7 y 3 > ^ 3b*# tf <b ft . 
[ 0 0 8 6 ] 

Mfc^to&MJk Vl&Wifct&i¥<7>ftl&lz ^ It . Sambrook, J. et al., Molecular Clo 
ning:A Laboratory Manual, Second E d i t i o n ( 1 9 8 9 ) Cold Spring Harbor Laboratory Pre 
s s \z ie® ?4lTi^. 
[ 0 0 8 7 ] 

1 , 3 — ~7' a il > y ± — >k Ik ZL 3 — ^ K P^c-y 7'n h'tyj^iip 
* IE B44 tc T . 1 , 3 - 7'p a-> y- t - ^ * V 3 - t K p y 7'p f t > i7)iia 

±g« ± Vf ) * IC 1 , 3 - 7'p A-> 7 t - * & 3 - t h* p y 7' P f t >|f III 



1 , o> - y' ^ y ~j ir - >UkU ?> - ^ K n^-y 7*n t't>§$flKt5 3 tic J; *) HflST? 
[ 0 0 8 8 ] 

[ 0 0 8 9 ] 

-b n - a. % ffl v> £ c t iz J: 0 ff t> tl -5 . 00 £ ti\ it IS © V v * * tg it . 00 li 2 tg it V 

ff7o pHdA ?S ± £ W ^ #m -t± iA *^ieS*^it^lt5h§W|S^^^ 
fj*^ £ fl! T PI & ~t £ o + V 'I t7 A , T > t - T s f M)-)A^t>ll»l, 00 

^jgfb+ h 'i *!7 A*^/m lt4; $Ltz. + v ') ^ u^rnm. *atfb^7 o a* 

A*$g«t. ^I+F 'l^A^gil Sl^/ 'J ^ U*m%LW<7>-1&® & T >l Jl >) 

mm&m^x t «fc v>. ^fi^ + pHtt, 5. 0-8. 0. $p*L<ii5. 5-7. sic 

[ 0 0 9 0 ] 

IIIUTIJ, 00 X. 1* . T > t — T . ft "7* > • t — t7 A x fi% @t T > ■ =E — *J A . 'J > g£ 
T^t-'JAf ^T^t-^Afi^ffe, ^ 7° h > x |fl x df- x g| # x. df- X x n — y x -r- ^ 

- 7° ') Ji -m^mi-f <b iii o Mfi^t LTtt. 0O£tf\ > B$lf- # M ^ A . y 

ij V ^ A . 'J > |$ V 7* * x ^ A . (%& 7 7 ^ y ^ A , U it + h *7 A # It* ib tl 

[ 0 0 9 1 ] 

*g«+ti. ii-y^-ii^y. -vy^y'fy, ^ h => *)■ -i ? > #<^fjt^^H^ igtifiic ^/m 

^ > - - +»- - * *g tfe IC >3S /jn i" § C i: t T % % o 151 J £ li x ^V7nfi-^- 
D-f n t"7 J y K ( I P T G ) x ^F-iM(IAA) ^^^itlc^^jni" 

[ 0 0 9 2 ] 

1 6 4 0. D ME MtgtfeXli c tl h <r>^mz x flfil£jfii^*^/in L tl * . 

±g« l± x it5%C0 2 SftT, 3 0~4 0'CT*1~3 O0P^f7. ig^^li^T-^-fy- 
> x >- 'J >^<7)i/L^t/H^ig±-t!llc^^n LTt)ii\ 
[ 0 0 9 3 ] 

*>Sv^ii. J:ieicfcv^x#'btifclfflKXti^HK^I#<?>^«t/^'b3i^7>tl* t ic J: o 
T$l ^ ff va 31 =5r ^ v ~? T lzMW~t & , zcoM ikMWim~% 7 ') -fen — ^%#tp^«y 7 
t tc &£j L . Ix % ff 7 c fc tc «k o T . 1 , 3-^n^o^t-^i8[V3-t l«ndfy^ 
n^t>»*»lit4 3fcii , "?i*. IxJJE^^frUx M z_ ti\ Jxl^SS t± 1 0 — 8 0 *C . 
iffiKlil 5~5 0'C, JxJ^i^Wli5^~9 6i^ra. if IL < li 1 0^~7 2^^1, p 
Htt5. 0~8. 0. tf£L<lt5. 5~7. 5T'S>S. 
[ 0 0 9 4 ] 

tgftigtfe^ <b <r> 1 . 3-7"nM->y*t-^^Qf3-t K n ^ y ~7° u tf > |^<^ If Mv£ li 
^Mt$»f 7>ff icfe v^TMI^OT-cfc^, o f^J^ti\ *«»?g«*fflv^ttaix lSSV*7A7n 
7 i - \z jxl^iS^-^^ffti- -5 C i: lc =k ») . tgife^ b 1 , 3 - 7 n ^ y y Jr - ^ Jk 
U 3 - t KD^ry 7'nft>i^f#^Ci: i'TS £ ( * gJff fF^ 5 , 356, 8 1 2 f) 



[ 0 0 9 5 ] 

*g*fefc^JBEifc# ? u~? h 7 =, -7 i - (HPLC) frffi\z ft^lti d i: ic J: 9 s 1 > 3-7° 
[ 0 0 9 6 ] 

(HSfetffl 1 ) r^o-^Tt K7 ? -4f3t€T<^SX# 

M^ntf K^Mv- (7t^-K^Mv-: 5 '-ATGAAACGTCAAAAACGAT 
TTGAAGAACTAGAAAAAC-3 ' (ffi^Jf f 2 7 ) . '/ ^*-X7*7 -i -? — : 5 '-TTAGTTATCGCCCTTTAG 
CTTCTTACGACTTT-3 ' (ffi^iJtf 2 8) fcfEJ&L. Lactobacillus reuteri J CMl 1 1 2t* r ; 



[ 0 0 9 7 ] 

PGR RttJi LuJj 

lOXBuffer KODplus 5 

2 mM d N T P s 5 

2 5 mM M g S 0 4 2 

r ; u l l l n g / tx l l 

KODplus 1 

* 3 4 

7t7-F7'7 ^7- 20pM 1 

'J m'- x 2 d 2 0 p M 1 

JxJC^ftft tf 5 0 

[ 0 0 9 8 ] 



JxJ£-* -f * >i : ( 9 4 °C 2?>XK 9 4t 1 5#, 4 5 ~ 6 5 'C 3 0 # . 6 8t 5 
7>)X3O0. 4°C«= 0 
[ 0 0 9 9 ] 

SffrSgftlcTa a^U 5 1/ 7 2'CT1 0t>, 3 ' A- ^> 
r «til L . fi}«Lfc*>^*tpCR4-TOPOlcTA?n-i>rLfe. x - ^ > ^ 

-UABI^)PEISM310, 3100 ^ f£ffl Lfc. SWSf 2 -?^3ft* 

K ^ 9 — -tf<^ ^ - ^* — -v h ^ n - F t ZmfcT^U^mn * E#l 

T* ^ £ *l -5 7 ') -fe a — ji f n H ^ ? — -tf </) 5 -f t A ~f =>- — v H^zi — K f £ 31 

T <7) JIS S Sfi fll . M V tc IS S ¥ 1 OT^^ti^ /'J-fen-^f t F 7 

- », h % 3 - h <?> ummm^&fe l fc. 

[0100] 

7 t ^ - F t' 7 : 5 '-ATGAAACGTCAAAAACGTTTTGAAGAACTA-3 ' (K^JS¥2 9 

) x a--x^7 >f -7- : 5 '-CTAGTTATCACCCTTGAGCTTCTTT-3 ' (I^0S^3 0 ) £fF/£L 
. Lactobacillus reuteri ATCC $iUitt<n Y J u&mWLlz . ± 12 t fa] ti tc P C R fx J£ 

k 7 ? - -e<7> 7-y^7*^^7 h * ^ - k -t -5 MfzT^ummn . Kfljg-f- 8 t*^ 2 

/'J-hn-^ft K 7 9 — -t? <?> 5 -rM t a +J- ^ a. - -y h t ^ - F tl-Ifif <?)gSE?iJ> 
M U \Z grZ #1 § -Sf 1 2 ^ 2 ti & 7 ') -b a — ^ t H 9 7 - -tf tf> * t - ;u -t 7* ^ - > y h ^ ^ 

[0101] 

( H 00 2 ) ^nM>j;t-*t^y K U 7* ? ^--^Jf^^colx^ 
7t"7-F^7^7- : 5 ' - ATGGGAGGCATAATTCCAATGGAAAAATA-3 ' (ge^JS-f- 3 1). M 
7.7' 7 A : 5 ' -TTAACGAATTATTGCTTCGTAAACCATCTTC-3 (SJlJi¥3 2 ) ^fF/£L 
. Lactobacillus reuteri JCM1112t*^r;z*^liMlcLT. HJfe0J 1 i: [b] ti tc P C R fx 
l&JkV DNAy-?i>X5IilL/:. <7V*S JH . SC^J it 1 4 T'^^ tlS 7'n y t 

[0102] 



7t^-K^7'f'7- : 5' - ATGGGAGGCATAATGCCGATG-3 ' (E^JSf 3 3 ) . 
-^^7 ^7- : 5 ' -TTAACGAATTATTGCTTCGTAAATCATCTTC-3 ' (ffi^JS^ 3 4 ) fcfEfiK L . L 
actobaci 1 lus reuten ATCC 5 3 6 0 m<?> Y ) A \Z L T . lUMJ 1 TO +1 IC P C R Jx 

[0103] 

7t7-MHv-: S '-ATGAATAGACAATTTGATTTCTTAATGCCAAG-3 ' (ffi^JS^ 3 5). 
'J * 7° 7 -i : 5 '-TTAGTAGATGCCATCGTAAGCCTTTT-3 ' (ffi^iJS^ 3 6 ) £ fEjfc L . La 
ctobacillus reuteri J CM 1 1 1 2f*<7> r ; A^ft^Bc L T . USE 00 1 i: TOtilcP C RfxIfoJk 
WDNAy-^i>^tHiLfc. f SJUSf 1 8f^§tl5 1 . 3 - 7' a m > 

^ ir - >v ir * is H u 5^ ? - -efc fe^f <?> jggffiftj £ L . 
[0104] 

4 ) 7 ') -t a - f t H 7 ? - -HH^'ttfbH^ 3tfK^<7)lXt# 
7t7-F7Hv-: 5 '-ATGGCAACTGAAAAAGTAATTGGTGTTGATATT-3 ' (Kfljg-^ 3 7 ) 
n i) - x7 7 -i -? — : 5 '-TCACCTGTTTGCCATTTCCTTAAAAGGGATT-3 (IWOf ?3 8) £ 
l^L, Lactobacillus reuteri J CM 1 1 1 2t*<?> r ; A * \z L T . USteffll 1 £: fa] ti lc P C 
R fxfcJk V D N A is - 9 x is x ^Sfe L o Kfll S ^ 2 0 T ^ 3 tl § H 
*y 9 - -tf Sv^ttfbH^ <7) =, - i? +)- -7^..=. -v F ^ n - F f £Mif£T. M V \z gr3 #| § 2 4 T* 
^ $ tl -5 7 'J -h o - 4 t K 7 5? — -t? H v$ '14 f t H T 7 ^ * — ^ ^ a. ^ >y h^n-h'tJ 

[0105] 

Ufc. 7t7-H7Mv-: 5 '-ATGGCAACTGAAAAAGTAATTGGTGTTG-3 (I^OS^-3 9 ) 
x ^7^7-: 5 '-TCACCTGTTTACCATTTCCTTAAAGG-3 ( K ?U ft 4 0 ) fcfEffcL. 

Lactobacillus reuteri ATCC 5 3 6 0 8 ** <r> Y ) u % il [c L T . H JMJ 1 <t [a] tile P C R Jx 
It^VDNAy- ^x> x^^lL/i. </> *o JH . SWif 2 27^3*15 ^'J^n-A 
ft K 7 5? --tf #7£'ttfbB^<7> ^ - is *r -7^— v V £ u - K "t § 31 € T . MUlcffifllg-Sf- 
2 6 T*^ 2 *l § r'ltn-ifh K 9 7 — -If # v£ '14 ft H =t <n ^ =E - >i *t ~f =>- — v V & n - 

[0106] 

( m M M 5 ) 7"nft>74Tt K -r* t H n r - -If m fa =? <r> IX % 

7 t 7 - F 7 7 v — : 5 '-ATGCAGATTAATGATATTGAAAGTGCTGTA-3 ' (IrZ^iJg^-4 7) . M 
H-X7 7 'f?- : 5 ' -TTAATACCAGTTACGTACTGAGAATCC-3 ' (SJiJif 4 8 ) ^iffR L . Lac 
tobac i 1 1 us reuteri JCM1112t*<^r7A^^MlcLT. ^fiS^iJ 1 t la] ti lc P C R JxJZJk V 
DNAy - ?x>xtI|Lfc. S-f- 4 2T^^ttS7Dft>7iTt H -r* £ K n 

[0107] 

(^SS^J6) 7"n f ^->^^r + -^flafeT<7)Klf 

7 t 7 - K 7 7 ^ "7- : 5 '-TTGATGTCAAAAAAAATACTTGCAATTAATTCTG-3 (le^JS^ 4 9 ) 
. >j a* - x77 ^ : 5' -TTATTGCTGAGTTACATTCATTACATCAC-3 ' (SJUSf 5 0) *f^^ 
L x Lactobacillus reuteri J CM 1 1 1 2** <ry Y ) u % m M \z L X . mUM 1 t [altilc P C R 
S)t^^DNAy-7i>X^iiLt. EflJg-f - 4 4 T'^ 7'n ft>i^ f-t* 

[0108] 

(^]^^J7) 1, 3-7a^Oy t-^&^3-t KD^y7Dft>i^)|I 
(1) ffl^^x.j^^^<^ft^ 

5 ' -ATGGACCCCATTATTCAATCACCGGGTAAATACATCCAGGGCGCTGATGTGATTAATCGTTAACC-3 ' (7° 
7 v- l : E^ijg^- 7 1) ^N*ffltcft-7jn L . Bfi^U 5 * -CTGCGC GAATAC CTGAAGC C GC TGGC AGAA 
C GCTGGTTAGTGCTGGCTGACAAATTTG-3 ' ( 7' 7 >f v - 2 : ge^JS-f- 7 2 ) £ ft fin Lt7> fy 
V > HP&iafST (Be^lJ S^- 7 3 ) 5 M « t E. col i TOPIO^ U 9 Y n rj > • tf ^> h -fe ;L 50 M 1 



comSfe-Z . Bi o-RadftW Gene-Pulser II^fflv^T. 0.1 cm* v h Vl&L fz. 
[0109] 

Gene-Pulser 11^2.0 kV. 2 5 mF . 2 0 0 Cl IZ -b -v h L . MM ^ ^ X % EP fin L tz „ E|Jfln&<7> 
S£-iftfcSOC*gtfe2 5 0,ti Ucfln*.. 3 7°C T* 1 hlgft L <t> . 5 0 n g/ml<7>T> fy M >^#t?L 

Bigtt^^X^ U - h izmft t . T > tf is ') >ftf'|4t*<50®JS^ff ft o fc. 7>^y 0>i 
14t*^> * a* e, y 7 ^7-l^7"7 -A v-2^ffluf;a u^ — PCRtc J; *) #5 2 3 0 0 b p ^ Iff A" <^ if 
4@ <b ti fzW-%: 7 ') -b ci - ;u f t H o y-j — -b ill -f£ J v ? T t> hitH Ltz, 

[01 10] 

Klebsiella ox y toe a ATCC 8 7 2 4 <?> r J u U g * §0 FRg?|£ S a u 3 A I 1 UT* 3 VC TM 0 ^ m «tH L 
fz*f > ~? >i ~£Wi5\ : fl<-W]T° frM L . 25~35kbmiEI^DNA^0iD( • If SSI L fc. cr. ft 0 # - 
> ■ atSICharorai d9-20~< ? 7 - lc ^ -i Y—i, a > LT B * x - > ft SSI L amb d a INNT*^ -v 7-- 
y>rL, 7 0 to-4rt F Dt'f-4f^ ; 'V ^7^ 1 L/;E. coli TOP 1 0 \Z m Sfc 2 i± X 
ilKHLfc, :^r^ISft#W + i)^, 7'n-7*i: LT, JH <^0 p du * ^ n > fc 
T^t^n > <?>3fcRi(gB#k: 3b £ pocR<7> 0RF>+»<7> ^^4H^-e*> -5 7"n- 7" 1 (ffi^lJS^ 7 4 
) . ir<^fM<^ pdu* a > lc fcv^T & * ^ o > ^^^S&tMc *> § pduV^ORF + ^f^^^IMT 
£>£y/a-7*2 (ffi^JS^- 7 5 ) ^31iR L . 3 a ~- ^ >f 5M -tf- >- 3 > fcff 2o 

[0111] 

(2)ffi^x.i$£^<7->±g« 

t_ <?"> S f$ 1 m 1 <--^lg§^*> ?P7A7i_n-i 1 0 Oa g /m 1 . ~r is \£ is 
') y 5 0 n g /m 1 * # tf 2 *g tfc 5 m 1 (/'Jtn-i40g/K fit it > t - ^ a 
lOg/K KH 2 P 0 4 2 g/K K 2 HP 0 4 6 g/K |fx^^40g/K 

ast v r^y-5AW»i g / 1 . >s tsau -r t» # ; - ^ 2 o 1 > t . 3 7 °c ic t m 

lml$H, SS 5 0 0 mlin7 7A3|:Atif;^o7A7x-3-;i 1 0 0 m g / 
ml. t > >• 'J > 5 0 n g /m 1 * # t? 2 ig*fe 1 0 0ml tc tt x It §\ 3 7 °C ic T ts 

7 l ft*"b*fM*frT. ttwcmn&m cod 660 = 5o) l ^. 

[0112] 

::T*I PTGt lraMU'^J:7lcSAL, 2 Iff 4? fz 0 M # % ^ Id T* 0 iR L 
. 1 M<7) r^n-^ 2 0 0 mMlc/jDi. , t\fflgP^s*tc W.\% Lfcl 0 0ml*h'^l 
hio-7-il:3 7"CT-5SfF^fc§, ^ <^^. ^At L fc. ^-<^*S*. Jft* \z it 1 , 
3 - -7° a m > is Jr - 'i 2 5 m M . 3 - t h'n^fy 7'n ft>t* , 2 lmM#itlTv^fc 

o 

[01 13] 

(^SS^J 8 ) 

7 >; -fe a — >i 7 s t H a r t»- - -tf <t> 3a ft T ^ dk M ~t & fz db . h'nff- 
-batfeT^E^J 5 ) tStU Hi^rj h > 8 3 0 bpftfi^>Kpn I * -i V *S 

[01 14] 

1) Lac tobac i 1 lus r eu t e r i J CM 1 1 1 2ftco y -h n - ^ t k n r + - -tf <^lXff pCR4-T0P0 

r ; A'lti3^:7UlcWT<50 ck 7 lc. Lactobacillus reuteri J CM1 1 1 2***> r 'J n — 

7t r, -F^7-fv-: 5 '-ATCGTTGAAGAATTTCGCTCACC-3 ' (KflJg-f- 5 1 ) 
>f : 5 ' -TTACATACGACTATGGTGACAACG-3 ' (K^IJS^ 5 2 ) 
PCRtc «k 5 . B (i&<^1112bp<^Br>T-**f^^T?t tzcox-. z ti* 3 ' A^-- ^- ^ > 

r 3tQ.II L T M tc || fill L . > tf h n x > TOPO TA^n-x.>^kit^fflv^TA^a-x.> 
r^ffv^ TOPI 0-b ^ -\ t ifii L fc. p CR4-T0P0-^ 9 9 — cnlh t> & — — > >r*f -i V tcL 
ac tobac i 1 lus reuteri J CM 1 1 1 2tt<JO it >) -b a - >i ? t K a V t»- - -b ifi **a# A $ iifc 

~f 7 7. 5 H ^}f7«ifei#^ «b 7' 7 7. 5 K (pCR4-T0P0/Lb-GDH) * 0iR L fc. 



[01 15] 

K IZ -i > 9 - * v h _t \Z i> ffi 2 ft T § p I L 2 5 3 7' <5 7. 5 K tf> E?U ( h 1 1 p : //www. n c b i . n 1 m 
. nih. gov/entrez/viewer. f eg i ?db = nuc 1 eo t i de&v a 1 = 2 7 7 3 3 9 #*a) L- . %&&~?mffl 

fittt ^7-^ LTf$ffl5j^^^'j x a v >f ^ >W'I4m^^ b^^y°u^-9-, 9 - i 
*- 9 -^^**#*ft^oM*JQlcKpnl^ h J: 7 6 T*ft£ft£ 

[01 16] 
[ft 1 1 



10xBufferL 10// 1 

n"l£Ltc DNA (DNA i1|Ug) 30// I 

Kpnl 10// I 

»«* 50// 1 

tf 100//I 

[01 17] 

3) a£«?i> A»fn-<^fF^ 



a) i.^ft:pCR4-T0P0/Lb-GDH<7)f / F/^ 

WT^)^ 2 <?>fflj£T?. 37°C ICT 2&f WftlRiSl^itlUI^fT m 4 9 8 6 b p<7> Of ft ft ~? 7^; 
K * 0 iR L o 
[01 18] 

im2] 



10xBuffer]_ 10// 1 

PCR4-TOPO / Lb_ GDH 50 // I 

Kpnl 10// 1 

30 //I 

It 100// 1 

[01 19] 



guTWT^i 3 ^ffi/^T* . z<^nl*ft<kpCR4-T0P0/Lb-GDH*37 , C-71. 5Bf Wt/i, ^ ') 7 
* 7.7 t- 5?--t£^IIL, *S $!! L „ 0JR$tifcDlJl6fl:pCR4-TOPO/Lb-GDH<7>agSl±3Ong 
/ M IT'Jbo /;. 
[0120] 
[113] 



10 X BAP Buffer 10//! 
frlPSIt^MS,%^ P CR4-TOPO /Lb GDH 50// 1 

BAP(2.5U) 10// 1 

gjg[?K 30 //I 

It 1 00 u I 



[0121] 

b) mmm xm ^r^WAmn t lxw -?pcr-4/topo^ 7 7 -<?>ft^ 



a) T*fF/£ L 7cift*tft:T/ 7 ^; F i 2) T*fF/£ L ^iUWtt v - # - KIO £ . My-y3 
>lxJ£fcfr oT3^ L. E.coli TOPlO-fe^ tc^Mfem Lfzo A 
Kfn-^lf Affifll t LTff opCR4-T0P07° 7 7. 5 h ( h aka i/ pCR4-T0P0) ^alffi L . [hUIXL 

[0122] 

c) mmm ADfn-^f^^ 

b) T*fF/& L fchakai/ p C R 4 -TOP 0 ^ t- > 7' u - h tc 1) T*f£ffl L 1 => A v-t-J> £ 
7t^-F7'747-: 5 '-ATGGTTGAAGAATTTGGCTCACC-3 ' 5 1 ) 

^7-7 4^-: 5 '-TTACATACGACTATGGTGACAACG-3 ' (KflJS^f 5 2 ) 
^fflv^T PCR^ff & o c . 2 1 4 4 b p <so g ®Wi 3 ftfc. 3 <?> Br A" * A« tc It SK 

[0123] 

4) jtft^ fifcig£<50# A 

a ) n > tf -r- > N -b 4. <?) fF 

W T <?> ^ Hi n > tr -r- > h-te^%fEj£Lfc. 

1. MRSigi4illO m 1 X 5 la . t^^SLtL. reuteriffifc* & 1 0 Om 1 ~& fS M L . 0D 6 0 0 = 0. 8 £ T 
Igf Lt(StlfT'lgf ^ftot. if^^v ?*{%m LfcJ*^*S«T#95~5. 5 h). 

2. tgtt}«X5«50 ml 7 r 4- n > ~ - 7*tc#L . iit, M^StM^S) 3 0 ~ 4 0 m 
lT?3lHli5fe# L fc. 

3. MS^StK(^S) 8 0 0 mlTJBS^x 1.5 ml v 4 * n ~ - ~f\z W> L . lILf:. 

4. ±f**JS3Sl^x 30 % (wt/vol) PEG 1 5 0 0 UH 2 0) 2 5 0 mlTJBISLfc. 

5. 100 mlfo^aL, -80°CT«l¥L7Co 

6 . ffl [ft hu lc >g ft? L . xi not^-y 3>lC^Lfc. 
[0124] 

b) n > ff> h -b --\ <?> fl&igi Bf <?> A 

1. W^7'7X5 F (Kli oil ; 2 — 3 mg) ^ituae^vSTfW L£=i > f ^ > h -b ;u ic Mn 
L fc. 

2. 4^tf*£P LTfcv^O. 2 c m ^- ^ >v h tc In'tR^f Lfc. 

3. Gene pulser^2. 5 kV, 2 5 m F , 2 0 0 a tc -b -v h L . ^ ;u x £ Ep fin L . 

4. -f <MC. ^a63TCTff fi LTfev^/iMRS broth^total 1 mile £ £ J: tc ^STjn L . 3 7 °C 
T'l. 5—2 H>^-^-h Lfc. 

5. MRS agar containing erythromycin (2 mg/ml ) \z WW L . 37°CT*24~ 4 8 h^tf\ip^L 

[0125] 

c) t«^4|At*^31ffi 

b ) ^i5f^)|SI4f ITS fci 'i 7. n v ^ ^ > W 14 ^ II IK L . r J U 0 xR L fc. 
^ ^ r ; a% ^> 7 u - h tc PCRic t 4 > • ^ - h <^fil^*tf 4 o fc. ^ SI Bit '14 7 ff^H 
fcx r ; A±T?<^]fi€^^i¥A**PCRicTfil^"?§ fc***»^^A**fc Lfc. 

5) »«***fflv^Mltx 

[0126] 

il^MRSlgiitnc 2% r 'J -b >**Ao fcigrtLl0mllcJi^*±g«Lfc»^**^>tg**100M 1 
^^jn^. 37°CT24h^^*frTT^g«-r £0 3 coK#^ 2 5 0 OX gT« 1 0#af/C>#flt L T 0i[X^: 
. p H7. 5<7>50mM^7 ^ u <) v ~J t 10m 1 T* 2 0i5fe}f^: . 7* 'J -b -J > 2%^#t? p H7. 

5<7>50mM^7 ^ u ') ym^v -7 t- 10m 1 * Aii37'C TlxJfc 3 Sl^H^li. WT^)k 



[0127] 



[ft 4] 





0 


24 


48 


72 


96 


120 




200 


140 


100 


50 


25 


0 


1 ,3-Z? □ / ?>vt~;KmM) 


0 


29 


48 


72 


85 


95 


3-t K*P+*/?net>«(mM) 


0 


27 


47 


70 


83 


94 



£j£B#RS](h) 


0 


24 


48 


72 


96 


120 


-Jf'J-tzd— ;KmM) 


200 


180 


181 


180 


180 


180 


1 ,3— zfa / v^-— JU (mM) 


0 


10 


9 


10 


9 


12 


3-t K P ^>^P \Z*^m. (mM) 


0 


0 


0 


0 


0 


0 



[0128] 
[0129] 

( H]MJ 9 ) * x * h => > x t ^ ^ - -t£}£tt<7>fif IS 

£t $C if M ^: Rfj <t> SB # (Lactobacillus reuteri JCM1112**) 7' a x 1 Oml ^ pH8<?> 5 0mM*7 
M ^ u >) v "J t 10m IT* 2 L . pH8<7> 5 0mM# ') ^ A V > v "7 t 1 0 m He # sg£ 

®£-t±. )tj L ^^bSH^tTi#^fil#t 2 0, 0 0 0 X g T* 3 0 t> M 'L> L s .LvitfcffiB* 
iSt L/co 3 <7>m.&Mm^: alii tc ^ fR L . t -b * >u C o 7jn £ pH / . 5<t> ^ v ~J t \z M z. 
. 3 7 0 CT-JxJ£2 -t±. CoA<^^^^/^M L fco *<7>*S*. C o A<7> £ f& fc*fl£ IS $ tl fz . 

Lactobacillus reuteri JCM1112**%r>»Afl?#fLfc*g|ix *^*h5>^7y 
v --t£ t ffllBjtt^^o or f fit IS 2 tifc. 

[0130] 

[HI] p du t^nx^iit^^t. 

[02] 7 ') -b n - ^ ^ <b 1 , 3 — 7° a > i; ir - >i Jk U 3 - t H a ^ ^ -y n t - ^- > 
[0131] 

ffifll S ^ 2 7 - 4 0 . 4 6 -52 :^^t')^7ntf F 



SEQUENCE LISTING 



< 1 1 0 > NIPPON SH0KUBA1 CO. , LTD. 

< 1 2 0 > Method lor producing 1 , 3 - p r o p a n e d i o 1 and 3 - h y d r o x y p r o p i o n i c acid 

< 1 3 0 > P04-0356 

< 1 6 0 > 75 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 558 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 1 

Met Lys A r g Gin Lys A r g Phe Glu Glu Leu Glu Lys A r g Pro lie His 

15 10 15 



Gin Asp Thr Phe Val Lys Glu Trp Pro Glu Glu Gly Phe V a 1 Ala Met 

20 25 30 



Met Gly Pro Asn Asp Pro Lys Pro Ser Val Lys Val Glu Asn Gly Lys 

35 40 45 



lie Val Glu Met Asp Gly Lys Lys Leu Glu Asp Phe Asp Leu lie Asp 

50 55 60 



Leu Tyr lie Ala Lys Tyr Gly Me Asn lie Asp Asn Val Glu Lys Val 

65 70 75 80 



Met Asn Met Asp Ser Thr Lys Me Ala Arg Met Leu Val Asp Pro Asn 

85 90 95 



Val Ser Arg Asp Glu Me Me Glu Me Thr Ser Ala Leu Thr Pro Ala 

100 105 110 



Lys Ala Glu Glu Me Me Ser Lys Leu Asp Phe Gly Glu Met Me Met 

115 120 125 



Ala Val Lys Lys Met A r g Pro A r g A r g Lys Pro Asp Asn Gin Cys His 

130 135 140 



Val Thr Asn Thr Val Asp Asn Pro Val Gin lie Ala Ala Asp Ala Ala 

145 150 155 160 



Asp Ala Ala Leu A r g Gly Phe Pro Glu Gin Glu Thr Thr Thr Ala Val 

165 170 175 



Ala A r g Tyr Ala Pro Phe Asn Ala lie Ser lie Leu lie Gly Ala Gin 

180 185 190 



Thr Gly Ar g Pro Gly Val Leu Thr Gin Cys Ser Val Glu Glu Ala Thr 

195 200 205 



Glu Leu Gin Leu Gly Met A r g Gly Phe Thr Ala Tyr Ala Glu Thr lie 

210 215 220 



Ser Val Tyr Gly Thr Asp A r g Val Phe Thr Asp Gly Asp Asp Thr Pro 

225 230 235 240 



Trp Ser Lys Gly Phe Leu Ala Ser Cys Tyr Ala Ser Arg Gly Leu Lys 

245 250 255 



Met Arg Phe Thr Ser Gly Ala Gly Ser Glu Val Leu Met Gly Tyr Pro 

260 265 270 



Glu Gly Lys Ser Met Leu Tyr Leu Glu Ala Arg Cys lie Leu Leu Thr 

275 280 285 



Lys Ala Ser Gly Val Gin Gly Leu Gin Asn Gly Ala Val Ser Cys lie 

290 295 300 



Glu lie Pro Gly Ala Val Pro Asn Gly lie Arg Glu Val Leu Gly Glu 

305 310 315 320 



Asn Leu Leu Cys Met Met Cys Asp lie Glu Cys Ala Ser Gly Cys Asp 

3 2 5 3 3 0 3 3 5 



Gin Ala Tyr Ser His Ser Asp Met Arg Arg Thr Glu Arg Phe lie Gly 

340 345 350 



Gin Phe lie Ala Gly Thr Asp Tyr lie Asn Ser Gly Tyr Ser Ser Thr 

355 360 365 



Pro Asn Tyr Asp Asn Thr Phe Ala Gly Ser Asn Thr Asp Ala Met Asp 



370 



75 



Tyr Asp Asp Met Tyr Val Met Glu Arg Asp Leu Gly Gin Tyr Tyr Gly 

335 390 395 400 



e His Pro Val Lys Glu Glu Thr lie lie Lys Ala Arg Asn Lys Ala 

405 410 415 



Ala Lys Ala Leu Gin Ala Val Phe Glu Asp Leu Gly Leu Pro Lys lie 

420 425 430 



Thr Asp Glu Glu Val Glu Ala Ala Thr Tyr Ala Asn Thr His Asp Asp 

435 440 445 



Met Pro Lys Arg Asp Met Val Ala Asp Met Lys Ala Ala Gin Asp Met 

450 455 460 



Met Asp Arg Gly lie Thr Ala Me Asp lie lie Lys Ala Leu Tyr Asn 

465 470 475 430 



His Gly Phe Lys Asp Val Ala Glu Ala lie Leu Asn Leu Gin Lys Gin 

485 490 495 



Lys Val Val Gly Asp Tyr Leu Gin Thr Ser Ser lie Phe Asp Lys Asp 

500 505 510 



Trp Asn Val Thr Ser Ala Val Asn Asp Gly Asn Asp Tyr Gin Gly Pro 

515 520 525 



Gly Thr Gly Tyr Arg Leu Tyr G 1 u Asp Lys G 1 u G 1 u T r p Asp Arg lie 

530 535 540 



Lys Asp Leu Pro Phe Ala Leu Asp Pro Glu His Leu Glu Leu 

545 550 555 



< 2 1 0 > 2 

< 2 1 1 > 167/ 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 2 

atgaaacgtc aaaaacgatt tgaagaacta gaaaaacggc caattcatca agatacattt 60 

gttaaagaat ggccagaaga aggtttcgtt gcaatgatgg ggcctaatga ccctaagcct 120 

agtgtaaaag ttgaaaatgg caagatcgta gagatggatg gtaaaaagct cgaagatttt 180 

gatttgattg acttgtacat tgctaagtat ggaatcaata ttgacaacgt tgaaaaagtt 240 

atgaatatgg attctaccaa gattgcacgg atgcttgttg atcctaatgt ttctcgtgat 300 

gaaattattg aaattacatc agctttgact cctgctaagg ctgaagagat catcagtaag 360 

cttgattttg gtgaaatgat tatggctgtc aagaagatgc gcccacgtcg taagcctgac 420 

aaccagtgtc acgttaccaa tactgttgat aacccagttc aaattgctgc tgatgctgct 480 

gatgccgctc ttcgtggatt tccagaacaa gaaaccacga cagctgtggc acgttatgca 540 

ccattcaatg ctatttcaat tttaattggt gcacaaacag gtcgccctgg tgtattgaca 600 

c a a t g 1 1 c t g 1 1 g a a g a a g c t a c t g a a 1 1 g c a a 1 1 a g g t a t g c g t g g 1 1 1 taccgcatat 6 6 0 

g c t g a a a c c a 1 1 1 c a g 1 1 1 a c g g t a c t g a t c g t g t a 1 1 1 a c c g a t g g t g a t g a t a c t c c a 7 2 0 

tggtctaaag gcttcttggc atcttgttat gcatcacgtg gtttgaagat gcgatttact 780 

tcaggtgccg gttcagaagt tttgatgggt tatccagaag gtaagtcaat gctttacctt 840 

gaagcgcgtt gtattttact tactaaggct tcaggtgttc aaggacttca aaatggtgcc 900 

gtaagttgta ttgaaattcc tggtgctgtt cctaatggta ttcgtgaagt tctcggtgaa 960 

aacttgttat gtatgatgtg tgacatcgaa tgtgcttctg gttgtgacca agcatactca 1020 



cactccgata tgcggcggac tgaacggttt attggtcaat ttattgccgg tactgattat 1080 

attaactctg gttactcatc aactcctaac tacgataata ccttcgctgg ttcaaacact 1140 

gatgctatgg actacgatga tatgtatgtt atggaacgtg acttgggtca atattatggt 1200 

attcaccctg ttaaggaaga aaccattatt aaggcacgta ataaggccgc taaagccctt 1260 

caagcagtat ttgaagatct tggattacca aagattactg atgaagaggt cgaagcagca 1320 

acgtatgcta acacccatga tgacatgcca aagcgggata tggttgcaga tatgaaggct 1380 

gctcaagata tgatggatcg tggaattact gctattgata ttatcaaggc attgtacaac 1440 

cacggattta aagatgtcgc tgaagcaatt ttgaaccttc aaaaacaaaa agttgttggt 1500 

gattaccttc aaacatcttc tatttttgat aaagattgga acgtcacttc tgctgttaac 1560 

gacggaaatg attatcaagg accaggtact ggataccgtc tatatgaaga caaggaagaa 1620 

tgggatcgga ttaaagactt accattcgcc cttgatccag aacatttgga actgtag 167/ 

< 2 1 0 > 3 

< 2 1 1 > 558 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 3 

Met Lys Arg Gin Lys Arg Phe G 1 u G 1 u Leu Glu Lys Arg Pro lie His 



Gin Asp Thr Phe Val Lys Glu Trp Pro Glu Glu Gly Phe Val Ala Met 

20 25 30 

Met Gly Pro Asn Asp Pro Lys Pro Ser Val Lys Val Glu Asn Gly Lys 

35 40 45 

Me Val Glu Met Asp Gly Lys Lys Arg Glu Asp Phe Asp Leu lie Asp 

50 55 60 

Leu Tyr lie Ala Lys Tyr Gly lie Asn Me Asp Asn Val Glu Lys Val 



Met Asn Met Asp Ser Thr Lys Me Ala Arg Met Leu Val Asp Pro A s n 

85 90 95 



Val Ser Arg Glu Ser lie Me Glu Me Thr Ser Ala Leu Thr Pro Ala 

100 105 110 



Lys Ala Glu Glu Me Me Ser Lys Leu Asp Phe Gly Glu Met Me Met 

115 120 125 



Ala Me Lys Lys Met Arg Pro Arg Arg Lys Pro Asp Asn Gin Cys His 

130 135 140 



Val Thr Asn Thr Val Asp Asn Pro Val Gin Me Ala Ala Asp Ala Ala 

145 150 155 160 



Asp Ala Ala Leu Arg Gly Phe Pro Glu Gin Glu Thr Thr Thr Ala Val 

165 170 175 



Ala Arg Tyr Ala Pro Phe Asn Ala Me Ser Me Leu Me Gly Ala Gin 

130 185 190 



Thr Gly Arg Pro Gly Val Leu Thr Gin Cys Ser Val Glu Glu Ala Thr 

195 200 205 



Glu Leu Gin Leu Gly Met Arg Gly Phe Thr Ala Tyr Ala Glu Thr Me 

210 215 220 



Ser Val Tyr Gly Thr Asp Arg Val Phe Thr Asp Gly Asp Asp Thr Pro 

225 230 235 240 



Trp Ser Lys Gly Phe Leu Ala Ser Cys Tyr Ala Ser Arg Gly Leu Lys 

245 250 255 



Met Arg Phe Thr Ser Gly Ala Gly Ser Glu Val Leu Met Gly Tyr Pro 

260 265 270 



Glu Gly Lys Ser Met Leu Tyr Leu Glu Ala Arg Cys Me Leu Leu Thr 

275 280 285 



Lys Ala Ser Gly V a 1 Gin Gly Leu Gin Asn Gly Ala V a 1 Ser Cys lie 

290 295 300 



G 1 u lie Pro Gly Ala V a 1 Pro Asn Gly lie A r g G 1 u V a 1 Leu Gly G 1 u 

310 315 320 



305 



Asn Leu Leu Cys Met Met Cys Asp lie Glu Cys Ala Ser Gly Cys Asp 

325 330 335 



Gin Ala Tyr Ser His Ser Asp Met Arg Arg Thr Glu Arg Phe lie Gly 

340 345 350 



Gin Phe lie Ala Gly Thr Asp Tyr lie Asn Ser Gly Tyr Ser Ser Thr 

355 360 365 



Pro Asn Tyr Asp Asn Thr Phe Ala Gly Ser Asn Thr Asp Ala Met Asp 

370 375 380 



Tyr Asp Asp Met Tyr Val Met Glu Arg Asp Leu Gly Gin Tyr Tyr Gly 

390 395 400 



385 



lie His Pro Val Gin Glu Glu Thr lie lie Lys Ala Arg Asn Lys Ala 

405 410 415 



Ala Lys Ala Leu Gin Ala Val Phe Glu Asp Leu Gly Leu Pro Lys lie 

420 425 430 



Thr Asp Glu Glu Val Glu Ala Ala Thr Tyr Ala Asn Thr His Asp Asp 

435 440 445 



Met Pro Lys Arg Asp Met Val Ala Asp Met Lys Ala Ala Gin Asp Met 

450 455 460 



Met Asp Arg Gly lie Thr Ala lie Asp lie lie Lys Ala Leu Tyr Asn 

465 470 475 480 



His Gly Phe 



Lys Asp Val Ala G 1 u Ala Val Leu 

485 490 



Asn Leu Gin Lys Gin 

495 



Lys Val Val Gly Asp Tyr Leu Gin Thr Ser Ser lie Phe Asp Lys Asp 

500 505 510 



Trp Asn lie Thr Ser Ala Val Asn Asp Gly Asn Asp Tyr Gin Gly Pro 

515 520 525 



Gly Thr Gly Tyr Arg Leu Tyr Glu Asp Lys Glu Glu Trp Asp Arg lie 

530 535 540 



Lys Asp Leu Pro Phe Ala Leu Asp Pro Glu His Leu Glu Leu 

545 550 555 



< 2 1 0 > 4 

< 2 1 1 > 1677 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 4 

atgaaacgtc aaaaacgttt tgaagaacta gaaaagcggc caattcatca agatacattt 60 

gttaaggaat ggcctgaaga aggtttcgtt gcaatgatgg gtccaaatga cccgaagcca 120 

agtgtaaagg ttgaaaacgg taaaattgtc gaaatggatg gcaagaagcg ggaagacttt 180 

gacttaattg acctctacat tgctaagtat ggaattaata ttgataacgt tgaaaaagtt 240 

atgaatatgg attcaactaa aattgcacgg atgttggttg atccaaatgt ctcacgtgaa 300 

tccatcattg aaattacttc tgcactaact ccagcgaaag ccgaagaaat cattagtaag 360 

cttgactttg gtgaaatgat tatggctatc aagaagatgc gtccgcgtcg gaagccggat 420 

aaccaatgtc acgttaccaa cacggttgat aacccagttc aaattgctgc tgatgctgct 480 

gatgctgcgc ttcgtggttt cccagaacaa gaaactacta ctgccgttgc ccgttatgca 540 

ccatttaatg ctatttcaat cttaattggt gctcaaacag gtcgtcctgg tgtattaaca 600 

caatgttctg ttgaagaagc aaccgaattg caattaggaa tgcgtggctt taccgcttat 660 

gctgaaacta tttcagttta tggtactgac cgggtattta ctgatggtga tgatacacca 720 



tggtctaaag g a 1 1 c c 1 1 g c a t c a t g 1 1 a t gcatcgcgtg g 1 1 1 g a a g a t g c g g 1 1 1 a c t 7 8 0 

t c a g g t g c t g g 1 1 c a g a a g t 1 1 1 g a t g g g t t a c c c a g a a g g t a a g t c a a t gttatatctt 8 4 0 

gaagcacgtt gtattttact taccaaggct tcaggtgttc aaggacttca aaacggtgcc 900 

gtaagttgta ttgaaattcc aggtgctgtt cctaacggta tccgtgaagt tcttggtgaa 960 

aacctattat gtatgatgtg tgatattgaa tgtgcttctg gttgtgacca agcatactca 1020 

cactcagata tgcggcgtac tgaacggttt attggtcaat ttattgccgg tactgattac 1080 

attaattctg gttactcatc aactcctaac tacgataaca cctttgctgg ttcaaacacc 1140 

gatgcaatgg actacgatga catgtatgtt atggaacgtg acttaggtca atactatggt 1200 

attcacccag ttcaagaaga aacaattatt aaggctcgta acaaggctgc taaggcatta 1260 

caagctgtat ttgaagatct tggactacct aagattactg atgaagaagt tgaagctgct 1320 

acatatgcta acactcatga tgacatgcca aaacgtgaca tggttgcaga tatgaaagcc 1380 

gctcaagata tgatggatcg tggcattact gctattgata ttattaaggc tctttataac 1440 

catggattta aggatgttgc tgaagctgta ttgaaccttc aaaagcaaaa ggttgtcggt 1500 

gattaccttc aaacttcatc aatctttgac aaggattgga atatcacttc tgccgtaaat 1560 

gacgggaatg actaccaagg tccaggtact ggataccgtc tatatgaaga caaggaagaa 1620 

tgggatcgaa tcaaagatct tccattcgca cttgatccag aacacttgga actatag 1677 



< 2 1 0 > 5 

< 2 1 1 > 236 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 5 

Met Ala Asp Me Asp Glu Asn Leu Leu Arg Lys lie Val Lys Glu Val 

15 10 15 



Leu Ser Glu Thr Asn Gin lie Asp Thr Lys Me Asp Phe Asp Lys Ser 

20 25 30 



Asn Asp Ser Thr Ala Thr Ala Thr Gin Glu Val Gin Gin Pro Asn Ser 

35 40 45 



Lys Ala Val Pro Glu Lys Lys Leu Asp Trp Phe Gin Pro Val Gly Glu 

50 55 60 



Ala Lys Pro Gly Tyr Ser Lys Asp Glu Val Val lie Ala Val Gly Pro 

05 70 75 80 



Ala Phe Ala Thr Val Leu Asp Lys Thr Glu Thr Gly lie Pro His Lys 

85 90 95 



Glu Val Leu A r g Gin Val Me Ala Gly lie Glu Glu Glu Gly Leu Lys 

100 105 110 



Ala A r g Val Val Lys Val Tyr A r g Ser Ser Asp Val Ala Phe Cys Ala 

115 120 125 



Val Gin Gly Asp His Leu Ser Gly Ser Gly lie Ala lie Gly lie Gin 

130 135 140 



Ser Lys Gly Thr Thr Val Me His Gin Lys Asp Gin Asp Pro Leu Gly 

145 150 155 160 



Asn Leu Glu Leu Phe Pro Gin Ala Pro Val Leu Thr Pro Glu Thr Tyr 

165 170 175 



Arg Ala lie Gly Lys Asn Ala Ala Met Tyr Ala Lys Gly Glu Ser Pro 

180 185 190 



Glu Pro Val Pro Ala Lys Asn Asp Gin Leu Ala Arg Me His Tyr Gin 

195 200 205 



Ala Me Ser Ala Me Met His Me Arg Glu Thr His Gin Val Val Val 

210 215 220 



Gly Lys Pro Glu Glu Glu Me Lys Val Thr Phe Asp 

225 230 235 



< 2 1 0 > 6 

< 2 1 1 > 711 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 6 

atggctgata ttgatgaaaa cttattacgt aaaatcgtta aagaagtttt aagcgaaact 60 

aatcaaatcg atactaagat tgactttgat aaaagtaatg atagtactgc aacagcaact 120 

caagaggtgc aacaaccaaa tagtaaagct gttccagaaa agaaacttga ctggttccaa 180 

ccagttggag aagcaaaacc tggatattct aaggatgaag ttgtaattgc agtcggtcct 240 

gcattcgcaa ctgttcttga taagacagaa actggtattc ctcataaaga agtgcttcgt 300 

caagttattg ctggtattga agaagaaggg cttaaggcgc gggtagttaa agtttaccgg 360 

agttcagatg tagcattctg tgctgtccaa ggtgatcacc tttctggttc aggaattgct 420 

attggtatcc aatcaaaagg gacgacagtt attcaccaaa aggatcaaga ccctcttggt 480 

aaccttgagt tattcccaca agcgccagta cttactcccg aaacttatcg tgcaattggt 540 

aagaatgccg ctatgtatgc taagggtgaa tctccagaac cagttccagc taaaaacgat 600 

caacttgctc gtattcacta tcaagctatt tcagcaatta tgcatattcg tgaaactcac 660 

caagttgttg ttggtaagcc tgaagaagaa attaaggtta cgtttgatta a 711 



< 2 1 0 > 7 

< 2 1 1 > 236 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 7 

Met Ala Asp lie Asp Glu Asn Leu Leu Arg Lys lie Val Lys Glu Val 

15 10 15 



Leu Asn Glu Thr Asn Gin Me Asp Thr Lys Me Asn Phe Asp Lys Glu 

20 25 30 



Asn Asn Ser Thr Ala Thr Ala Thr Glu Glu Val Gin Gin Pro Asn Ser 

35 40 45 



Lys Ala Val Pro Glu Lys Lys Leu Asp Trp Phe Gin Pro lie Gly Glu 

50 55 60 



Ala Lys Pro Gly Tyr Ser Lys Asp Glu Val Val lie Ala Val Gly Pro 

05 70 75 80 



Ala Phe Ala Thr Val Leu Asp Lys Thr Glu Thr Gly lie Pro His Lys 

85 90 95 



Glu Val Leu A r g Gin Val Me Ala Gly lie Glu Glu Glu Gly Leu Lys 

100 105 110 



Ala A r g Val Val Lys Val Tyr A r g Ser Ser Asp Val Ala Phe Cys Ala 

115 120 125 



Val Gin Gly Asp His Leu Ser Gly Ser Gly lie Ala lie Gly lie Gin 

130 135 140 



Ser Lys Gly Thr Thr Val Me His Gin Lys Asp Gin Asp Pro Leu Gly 

145 150 155 160 



Asn Leu Glu Leu Phe Pro Gin Ala Pro Val Leu Thr Pro Glu Thr Phe 

165 170 175 



Arg Ala Me Gly Lys Asn Ala Ala Met Tyr Ala Lys Gly Glu Ser Pro 

180 185 190 



Glu Pro Val Pro Ala Lys Asn Asp Gin Leu Ala Arg Me His Tyr Gin 

195 200 205 



Ala Me Ser Ala Me Met His Me Arg Glu Thr His Gin Val Val Val 

210 215 220 



Gly Lys Pro Glu Glu Glu Me Lys Val Thr Phe Asp 

225 230 235 



<21fl> 8 
< 2 1 1 > 711 



< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 8 

atggctgata tcgatgaaaa tttacttcgt aagatcgtta aagaagtttt aaacgagact 60 

aatcaaattg atactaagat caattttgac aaggaaaata atagtaccgc aactgctact 120 

gaagaagttc aacaaccaaa cagcaaggca gttcctgaaa agaaacttga ttggttccaa 180 

ccaattggcg aagcaaaacc agggtactca aaggatgaag ttgtaatcgc agttggtcct 240 

gcctttgcaa cagttctaga taaaacagaa actgggattc ctcataaaga ggtacttcgt 300 

caagtaattg ccggaattga agaagaggga cttaaagcac gagtagttaa agtctatcgt 360 

tcatcagacg ttgctttctg tgctgttcag ggtgaccact tatctggttc aggaattgca 420 

attggaatcc aatctaaggg aacaactgtt attcaccaaa aagaccagga tccattagga 480 

aacctagaat tattcccaca agctccggtt cttacaccag aaactttccg ggcaattggt 540 

aagaatgcag caatgtacgc taaaggtgaa tctccagaac cagttccagc taagaacgat 600 

caacttgctc gtattcacta ccaagctatt tcagcaatta tgcatattcg tgaaactcac 660 

caagttgttg ttggaaagcc tgaagaagaa atcaaagtta cgttcgatta a 711 



< 2 1 0 > 9 

< 2 1 1 > 172 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 9 

Met Met Ser Glu Val Asp Asp Leu Val Ala Lys lie Met Ala Gin Met 

15 10 15 



Gly Asn Ser Ser Ser Ala Asn Ser Ser Thr Gly Thr Ser Thr Ala Ser 

20 25 30 



Thr Ser Lys Glu Met Thr Ala Asp Asp Tyr Pro Leu Tyr Gin Lys His 

35 40 45 



Arg Asp Leu Val Lys Thr Pro Lys Gly His Asn Leu Asp Asp lie Asn 

50 55 60 



Leu Gin Lys Val Val Asn Asn Gin Val Asp Pro Lys Glu Leu Arg lie 

65 70 75 80 



Thr Pro Glu Ala Leu Lys Leu Gin Gly Glu Me Ala Ala Asn Ala Gly 

85 90 95 



Arg Pro Ala lie Gin Lys Asn Leu Gin Arg Ala Ala Glu Leu Thr Arg 

100 105 110 



Val Pro Asp Glu Arg Val Leu Glu Met Tyr Asp Ala Leu Arg Pro Phe 

115 120 125 



Arg Ser Thr Lys Gin Glu Leu Leu Asn Me Ala Lys Glu Leu Arg Asp 

130 13! 



on 105 14 „ 



Lys Tyr Asp Ala Asn Val Cys Ala Ala Trp Phe Glu Glu Ala Ala Asp 

145 150 155 160 



Tyr Tyr Glu Ser Arg Lys Lys Leu Lys Gly Asp Asn 

165 170 



< 2 1 0 > 10 

< 2 1 1 > 519 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 10 

atgatgagtg aagttgatga tttagtagca aagatcatgg ctcagatggg aaacagttca 60 

tctgctaata gctctacagg tacttcaact gcaagtacta gtaaggaaat gacagcagat 120 

gattacccac tttatcaaaa gcaccgtgat ttagtaaaaa caccaaaagg acacaatctt 180 

gatgacatca atttacaaaa agtagtaaat aatcaagttg atcctaagga attacggatt 240 

acaccagaag cattgaaact tcaaggtgaa attgcagcta atgctggccg tccagctatt 300 

c a a a a g a a t c 1 1 c a a c g a g c t g c a g a a 1 1 a a c a c g a g t a c c t g a c g a a c g g g 1 1 c 1 1 g a a 3 6 0 

atgtatgatg cattgcgtcc tttccgttca actaagcaag aattattgaa cattgcaaag 420 



gaattacggg acaagtatga cgctaatgtt tgcgcagcat ggtttgaaga agctgctgat 



480 



tattatgaaa gtcgtaagaa gctaaagggc gataactaa 519 



< 2 1 0 > 11 

< 2 1 1 > 171 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 11 

Met Ser Glu V a 1 Asp Asp Leu Val Ala Lys lie Met Ala Gin Met Gly 

15 10 15 



Asn Ser Ser Ser Ser Asp Ser Ser Thr Ser Ala Thr Ser Thr Asn Asn 

20 25 30 



Gly Lys Glu Met Thr Ala Asp Asp Tyr Pro Leu Tyr Gin Lys His Arg 

35 40 45 



Asp Leu Val Lys Thr Pro Ser Gly Lys Lys Leu Asp Asp lie Thr Leu 

50 55 60 



Gin Lys Val Val Asn Asp Gin Val Asp Pro Lys Glu Leu Arg lie Thr 

65 70 75 80 



Pro Glu Ala Leu Lys Leu Gin Gly Glu lie Ala Ala Asn Ala Gly Arg 

85 90 95 



Pro Ala lie Gin Lys Asn Leu Gin Arg Ala Ala Glu Leu Thr Arg Val 

100 105 110 



Pro Asp Glu Arg Val Leu Gin Met Tyr Asp Ala Leu Arg Pro Phe Arg 

115 120 125 



Ser Thr Lys Gin Glu Leu Leu Asp lie Ala Asn Glu Leu Arg Asp Lys 

130 135 140 



Tyr His Ala Glu Val Cys Ala Ala Trp Phe Glu Glu Ala Ala Asn Tyr 

145 150 155 160 



Tyr Glu Ser Arg Lys Lys Leu Lys Gly Asp Asn 

165 170 



< 2 1 0 > 12 

< 2 1 1 > 516 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 12 

atgagtgaag ttgatgattt agtagcaaag atcatggcac agatgggaaa tagctcatct 60 

tccgatagtt caacaagtgc tacttcaaca aataacggta aggaaatgac agcagatgac 120 

tatcctcttt accaaaagca ccgtgattta gtaaagacac catcaggaaa gaaacttgat 180 

gatattactt tacaaaaggt tgtaaatgat caagttgatc caaaagaatt acggattact 240 

ccagaagcat taaaacttca aggtgagatc gcagcaaacg ctggtcggcc agcaattcaa 300 

aagaacttac aacgggcagc tgaattaaca cgtgttccag acgaacgtgt tttgcaaatg 360 

tatgatgcat tacggccatt ccgttcaacg aagcaagaat tactagatat tgctaatgaa 420 

ctccgtgata aatatcatgc agaagtatgt gcagcttggt ttgaagaagc tgcaaattac 480 

tatgaaagtc gaaagaagct caagggtgat aactag 516 



< 2 1 0 > 13 

< 2 1 1 > 379 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 13 

Met Gly Gly Me lie Pro Met Glu Lys Tyr Ser Met Pro Thr Arg lie 

15 10 15 



Tyr Ser Gly Thr Asp Ser Leu Lys Glu Leu Glu Thr Leu Asn Asn Glu 

20 25 30 



Arg lie Leu Leu Val Cys Asp Ser Phe Leu Pro Gly Ser Asp Thr Leu 

35 40 45 



Lys Glu lie Glu Ser His Me Lys Asp A s n A s n Lys Cys Glu lie Phe 

50 55 60 



Ser Asp V a 1 V a 1 Pro Asp Pro Pro Leu Asp Lys lie Met Glu Gly V a 1 

05 70 75 80 



Gin Gin Phe Leu Lys Leu Lys Pro Thr lie V a 1 lie Gly lie Gly Gly 

85 90 95 



Gly Ser Ala Leu Asp Thr Gly Lys Gly lie A r g Phe Phe Gly Glu Lys 

100 105 110 



Leu Gly Lys Cys Lys lie Asn Glu Tyr lie Ala lie Pro Thr Thr Ser 

115 120 125 



Gly Thr Gly Ser Glu Val Thr Asn Thr Ala V a 1 lie Ser Asp Thr Lys 

130 135 140 



Glu His A r g Lys lie Pro Me Leu Glu Asp Tyr Leu Thr Pro Asp Cys 

145 150 155 160 



Ala Leu Leu Asp Pro Lys Leu Val Met Thr Ala Pro Lys Ser Val Thr 

165 170 175 



Ala Tyr Ser Gly Met Asp Val Leu Thr His Ala Leu Glu Ser Leu Val 

180 185 190 



Ala Lys Asp Ala Asn Leu Phe Thr Val Ala Leu Ser Glu Glu Ala Me 

195 200 205 



Asp Ala Val Me Lys His Leu Val Glu Cys Tyr Arg His Gly Asp Asn 

210 215 220 



Val Asp Ala Arg Lys Me Val His Glu Ala Ser Asn Me Ala Gly Thr 

225 230 235 240 



Ala Phe Asn Me Ala Gly Leu Gly Me Cys His Ser Me Ala His Gin 

245 250 255 



Leu Gl y Ala Asn 

260 



Phe His Val Pro His Gly Leu 

265 



Ala Asn Thr Me t Leu 

270 



Leu Pro Tyr Val lie Ala Tyr Asn Ala Glu His Ser Glu Glu Ala Leu 

275 280 285 



His Lys Phe Ala lie Ala Ala Lys Lys Ala Gly lie Ala Ala Pro Gly 

290 295 300 



Val Gly Asp A r g Leu Ala Val Lys Arg Leu lie Ala Lys lie A r g Glu 

305 310 315 320 



Met Ala Arg Gin Met Asn Cys Pro Met Thr Leu Gin Ala Phe Gly Val 

325 330 335 



Asp Pro Ala Lys Ala Glu Glu Leu Ala Asp Thr Val Val Ala Asn Ala 

340 345 350 



Lys Lys Asp Ala Thr Phe Pro Gly Asn Pro Val Val Pro Ser Asp Asn 

355 360 365 



Asp Leu Lys Met Val Tyr Glu Ala lie lie Arg 

370 375 



< 2 1 0 > 14 

< 2 1 1 > 1140 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 14 

atgggaggca taattccaat ggaaaaatat agtatgccaa cccggattta ttcgggaaca 60 
gatagtttga aagaactaga gacacttaat aatgaacgta ttttattagt ctgtgattct 120 
ttcttgcctg gtagtgatac cttaaaagaa attgagagtc acattaagga taataataag 180 
tgtgaaattt tctctgatgt tgtccccgat cctccactag ataagattat ggaaggggtt 240 
caacaattcc ttaaacttaa accaacaatt gtgattggta tcggtggcgg atcagctttg 300 



gatactggta agggaattcg tttctttggt gaaaagttgg gcaagtgcaa gatcaatgaa 360 

tatattgcta ttccaacaac gagtggtact ggttcagaag ttacgaatac tgcggttatt 420 

tctgatacga aagaacatcg taaaattcct attttggaag attatttgac acctgattgt 480 

gctttactag atcctaaact agttatgact gctcctaaga gtgtaactgc atattcagga 540 

atggatgttt taacacatgc acttgaatct ttggttgcta aggatgcaaa tttattcaca 600 

gttgcattat cagaagaagc aattgatgcc gttattaaac atttagttga gtgttatcgt 660 

cacggcgata atgtggatgc tcgtaagatt gttcatgaag catcaaatat tgccggaact 720 

gcatttaata ttgctggatt agggatttgc cactcaattg cgcatcaatt gggagctaat 780 

ttccacgttc cccatggttt agcaaataca atgctcttgc catatgttat cgcatataat 840 

gctgaacata gtgaagaggc attgcataag tttgcaattg ctgctaagaa agctggaatt 900 

gctgctcctg gagtaggcga tcgtcttgca gtaaagcgac taattgctaa aattagggaa 960 

atggcacgac aaatgaattg tccaatgact cttcaagcat tcggtgttga tcctgctaaa 1020 

gctgaagaat tagctgatac tgttgttgca aatgcgaaga aagatgcaac attccctggc 1080 

aatccagttg ttccttcaga taatgatctg aagatggttt acgaagcaat aattcgttaa 1140 

< 2 1 0 > 15 

< 2 1 1 > 379 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 15 

Met Gly Gly Me Met Pro Met Glu Lys Phe Ser Met Pro Thr Arg lie 



Tyr Ser Gly Thr Asp Ser Leu Lys Glu Leu Glu Thr Leu His Asn Glu 

20 25 30 

Arg lie Leu Leu Val Cys Asp Ser Phe Leu Pro Gly Ser Asp Thr Leu 

35 40 45 

Lys Glu lie Glu Ser His Me Asn Asp Ser Asn Lys Cys Glu Me Phe 



Ser Asp Val Val Pro Asp Pro Pro Leu Asp Lys lie Met Glu Gly V a 1 

65 70 75 80 



Gin Gin Phe Leu Lys Leu Lys Pro Thr lie Val lie Gly lie Gly Gly 

85 90 95 



Gly Ser Ala Met Asp Thr Gly Lys Gly lie A r g Phe Phe Gly Glu Lys 

100 105 110 



Leu Gly Lys Cys Lys lie Asn Glu Tyr lie Ala lie Pro Thr Thr Ser 

115 120 125 



Gly Thr Gly Ser Glu Val Thr Asn Thr Ala Val lie Ser Asp Thr Lys 

140 



35 



Glu His A r g Lys lie Pro Me Leu Glu Asp Tyr Leu Thr Pro Asp Cys 

145 150 155 160 



Ala Leu Leu Asp Pro Lys Leu Val Met Thr Ala Pro Lys Ser Val Thr 

165 170 175 



Ala Tyr Ser Gly Met Asp Val Leu Thr His Ala Leu Glu Ser Leu Val 

180 185 190 



Ala Lys Asp Ala Asn Leu Phe Thr Val Ala Leu Ser Glu Glu Ala lie 

195 200 205 



Asp Ala Val Thr Lys Tyr Leu Val Glu Cys Tyr Arg His Gly Asp Asn 

210 215 220 



Val Asp Ala Arg Lys lie Val His Glu Ala Ser Asn lie Ala Gly Thr 

225 230 235 240 



Ala Phe Asn lie Ala Gly Leu Gly lie Cys His Ser lie Ala His Gin 

245 250 255 



Leu Gly Ala Asn Phe His Val Pro His Gly Leu Ala Asn Thr Met Leu 

260 265 270 



Leu Pro Tyr Val Val Ala Tyr Asn Ala Glu His Cys Glu Glu Ala Leu 

275 280 285 



His Lys Phe Ala lie Ala Ala Lys Lys Ala Gly lie Ala Ala Pro Gly 

290 295 300 



Val Gly Asp A r g Leu Ala Val Lys Arg Leu lie Ala Lys Me Arg Glu 

305 310 315 320 



Met Ala Arg Gin Met Asn Cys Pro Met Thr Leu Gin Ala Phe Gly Val 

325 330 335 



Asp His Ala Lys Ala Glu Ala Ala Ala Asp Thr Val Val Ala Asn Ala 

340 345 350 



Lys Lys Asp Ala Thr Phe Pro Gly Asn Pro Val Val Pro Ser Asp Asp 

355 360 365 



Asp Leu Lys Met lie Tyr Glu Ala lie lie Arg 

370 375 



< 2 1 0 > 16 

< 2 1 1 > 1140 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 16 

a t g g g a g g c a t a a t g c c g a t g g a a a a a 1 1 1 a g t a t g c c a a c c c g a a 1 1 1 a 1 1 c g g g a a c a 6 0 
gatagtttga aggaattaga aacccttcat aatgaacgaa ttttgttagt ttgtgactca 120 
ttcttacctg gtagtgacac attaaaggaa attgagagtc atattaacga cagtaataaa 180 
tgtgaaattt tctctgatgt tgtccctgat ccaccactag ataaaattat ggaaggggtt 240 
caacagttct taaagctgaa accaacaatt gtaattggta tcggtggtgg ttctgcaatg 300 
gacaccggta agggaattcg tttcttcggt gaaaagcttg gcaagtgcaa aattaatgaa 360 



tatattgcaa ttccaacaac cagcggaacc ggttcagaag ttactaatac tgcggttatt 420 

tctgatacta aggaacaccg gaagattccg attcttgaag attacttaac accagattgt 480 

gcattgcttg atcctaagtt agtaatgaca gcaccaaaga gtgttactgc ctactcagga 540 

atggatgtat taactcatgc tcttgaatca ttggttgcta aggacgctaa tttgtttacc 600 

gttgcattat cagaagaagc cattgatgcg gtaactaagt atcttgttga atgttatcgt 660 

catggcgata atgtcgatgc acgaaagatc gttcacgaag catcaaatat tgccggaaca 720 

gcctttaaca ttgctggact aggtatttgc cactcaattg cccaccaatt aggtgctaac 780 

ttccatgttc ctcatggttt agcaaacaca atgttattgc catatgttgt tgcatacaat 840 

gctgaacact gtgaagaagc cttacacaag tttgcaattg ccgctaagaa agccggaatt 900 

gctgcacctg gcgttggtga ccgtttggct gttaagcggc tgattgcaaa gattcgtgaa 960 

atggcacggc aaatgaattg tccaatgact ctccaagcat ttggagttga ccacgcaaaa 1020 

gcagaagcag ctgctgatac ggttgttgct aatgcgaaga aggatgcaac attcccaggc 1080 

aatccagttg ttccttcaga tgatgatctg aagatgattt acgaagcaat aattcgttaa 1140 



< 2 1 0 > 17 

< 2 1 1 > 390 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 17 

Met Asn Arg Gin Phe Asp Phe Leu Met Pro Ser Val Asn Phe Phe Gly 

15 10 15 



Pro Gly Val Me Ala Lys lie Gly Asp Arg Ala Lys Met Leu Asn Met 



2 0 2 5 



His Lys Pro Leu lie Val Thr Thr Glu Gly Leu Ser Lys Me Asp Asn 

35 40 45 



Gly Pro Val Lys Gin Thr Val Ala Ser Leu Glu Lys Ala Gly Val Asp 

50 55 60 



Tyr Ala Val Phe Thr Gly Ala Glu Pro Asn Pro Lys lie Arg Asn Val 

65 70 75 80 



Gin Ala Gly Lys Lys Met Tyr Gin Asp Glu Asn Cys Asp Ser lie lie 

85 90 95 



Thr Val Gly Gly Gly Ser Ala His Asp Cys Gly Lys Gly lie Gly lie 

100 105 110 



Val Leu Thr Asn Gly Asp Asp Me Ser Lys Leu Ala Gly lie Glu Thr 

115 120 125 



Leu Lys Asn Pro Leu Pro Pro Leu Met Ala Val Asn Thr Thr Ala Gly 

130 135 140 



Thr Gly Ser Glu Leu Thr Arg His Ala Val lie Thr Asn Glu Lys Thr 

145 150 155 160 



His Leu Lys Phe Val Val Val Ser Trp Arg Asn lie Pro Leu Val Ser 

165 170 175 



Phe Asn Asp Pro Met Leu Met Leu Asp lie Pro Lys Asp lie Thr Ala 

180 185 190 



Ala Thr Gly Cys Asp Ala Phe Val Gin Ala lie Glu Pro Tyr Val Ser 

195 200 205 



Val Asp His Asn Pro lie Thr Asp Ser Gin Cys Lys Glu Ala lie Gin 

210 215 220 



Leu lie Gin Thr Ala Leu Pro Glu Val Val Ala Asn Gly His Asn lie 

225 230 235 240 



Glu Ala Arg Thr Lys Met Val Glu Ala Glu Met Leu Ala Gly Met Ala 

245 250 255 



Phe Asn Asn Ala Asn Leu Gly Tyr Val His Ala Met Ala His Gin Leu 

260 265 270 



Gly Gly Gin Tyr Asp Ala Pro His Gly Val Cys Cys Ala Leu Leu Leu 

275 280 285 



Thr Thr Val Glu Glu Tyr Asn Leu lie Ala Cys Pro Glu Arg Phe Ala 

2 9 0 2 9 5 3 0 0 



Glu Leu Ala Lys Val Met Gly Phe Asp Thr Thr Gly Leu Thr Leu Tyr 

305 310 315 320 



Glu Ala Ala Gin Lys Ser Me Asp Gly Met Arg Glu Met Cys Arg Leu 

325 330 335 



Val Gly lie Pro Ser Ser Me Lys Glu Me Gly Ala Lys Pro Glu Asp 

340 345 350 



Phe Glu Met Met Ala Lys Asn Ala Leu Lys Asp Gly Asn Ala Phe Ser 

355 360 365 



Asn Pro Arg Lys Gly Thr Val Glu Asp Me Val Lys Leu Tyr Gin Lys 

370 375 380 



Ala Tyr Asp Gly Me Tyr 

385 390 



< 2 1 0 > 18 
<2M> 1173 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 18 

atgaatagac aatttgattt cttaatgcca agtgtgaact tctttggtcc tggtgttatt 60 
gctaaaattg gtgatcgtgc aaagatgctc aatatgcaca aaccattgat tgttactact 120 
gaaggtttat ccaagattga caatggtcct gtaaagcaaa ccgttgcttc attggaaaag 180 
gctggcgttg actatgccgt atttactggc gctgaaccta accctaagat ccggaatgtt 240 
caagctggta aaaagatgta ccaagatgaa aactgtgact caattattac tgttggtggg 300 



ggttctgctc acgactgtgg taagggtatc ggtattgttt taactaacgg tgatgacatt 360 

tccaagcttg ccggaattga aacattgaag aatccacttc caccattgat ggctgttaac 420 

actactgccg gaactggttc tgaattaact cgtcacgctg ttattactaa cgaaaagact 480 

catttgaagt ttgttgttgt ttcatggcgt aacattccat tggtatcatt caacgatcca 540 

atgttgatgc ttgatattcc aaaagacatt accgctgcta ctggttgtga tgcttttgtt 600 

caggctattg aaccatacgt ttctgttgac cataacccaa ttactgatag tcaatgtaaa 660 

gaagctattc aattaattca aactgcttta ccagaagtag ttgctaatgg tcacaatatt 720 

gaagcacgga ctaagatggt tgaagctgaa atgcttgccg gaatggcctt caataatgcc 780 

aacttaggct atgttcacgc aatggctcac caactcggtg gtcaatatga tgctcctcat 840 

ggtgtttgct gtgccttgct cttgaccact gttgaagaat ataacttaat cgcatgtcca 900 

gagcggtttg ctgaattggc taaggtaatg ggctttgaca ctactggtct taccctttac 960 

gaagcagcac aaaagtcaat tgacggtatg cgtgaaatgt gccggcttgt tggtattcca 1020 

tcatcaatca aggaaattgg tgctaagcca gaagactttg aaatgatggc caagaatgcc 1080 

ctcaaggatg gtaatgcctt ctctaaccca cgtaagggta ctgttgaaga tattgtaaag 1140 

ctttatcaaa aggcttacga tggcatctac taa 1173 



< 2 1 0 > 19 

< 2 1 1 > 616 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 19 

Met Ala Thr Glu Lys Val lie Gly Val Asp Me Gly Asn Ser Ser Thr 

15 10 15 



Glu Val Ala Leu Ala Asp Val Ser Asp Ser Gly Gin Val His Phe lie 

20 25 30 



Asn Ser Gly Me Ala Pro Thr Thr Gly Me Lys Gly Thr Lys Gin Asn 

35 40 45 



Leu Val Gly lie Arg Asp Ser Me Thr Gin Val Leu Asn Lys Ser A s n 

50 55 60 



Leu Thr lie Asp Asp lie Asp Leu lie Arg lie Asn Glu Ala Thr Pro 

05 70 75 80 



Val lie Gly Asp Val Ala Met Glu Thr lie Thr Glu Thr Val Val Thr 

85 90 95 



Glu Ser Thr Met lie Gly His Asn Pro Asn Thr Pro Gly Gly lie Gly 

100 105 110 



Thr Gly Ala Gly lie Thr Val Arg Leu Leu Asp Leu Leu Lys Lys Thr 

115 120 125 



Asp Lys Ser Lys Asn Tyr Me Val Val Val Pro Lys Asp Me Asp Phe 

130 135 140 



Glu Asp Val Ala Lys Leu Me Asn Ala Tyr Val Ala Ser Gly Tyr Lys 

145 150 155 160 



Me Thr Ala Ala Me Leu Arg Asn Asp Asp Gly Val Leu Val Asp Asn 

165 170 175 



Arg Leu Asn His Lys Me Pro Me Val Asp Glu Val Ala Met Me Asp 

180 185 190 



Lys Val Pro Leu Asn Met Leu Ala Ala Val Glu Val Ala Gly Pro Gly 

195 200 205 



Gin Val Me Ser Gin Leu Ser Asn Pro Tyr Gly Me Ala Thr Leu Phe 

210 215 220 



Gly Leu Thr Pro Glu Glu Thr Lys Asn Me Val Pro Val Ser Arg Ala 

225 230 235 240 



Leu Me Gly Asn Arg Ser Ala Val Val Me Lys Thr Pro Ala Gly Asp 

245 250 255 



Val Lys Ala A r g Val lie Pro Ala Gly Lys lie lie lie Asn Gly Asp 

260 265 270 



Thr Gly Lys Glu Glu Val Gly Val Ser Glu Gly Ala Asp Ala lie Met 

275 280 285 



Lys Lys Val Ser Ser Phe A r g His lie Asn Asn lie Thr Gly Glu Ser 

290 295 300 



Gly Thr Asn Val Gly Gly Met Leu Glu Asn Val A r g Gin Thr Met Ala 

305 310 315 320 



Asp Leu Thr Gly Lys Lys Asn Asp Glu lie Ala lie Gin Asp Leu Leu 

325 330 335 



Ala Val Asp Thr Gin Val Pro Val Glu Val A r g Gly Gly Leu Ala Gly 

340 345 350 



Glu Phe Ser Asn Glu Ser Ala Val Gly lie Ala Ala Met Val Lys Ser 

365 



355 



360 



Asp His Leu Gin Met Glu Val Me Ala Lys Leu lie Glu Lys Glu Phe 

370 375 380 



Asn Thr Lys Val Glu lie Gly Gly Ala Glu Val Glu Ser Ala lie Arg 

385 390 395 400 



Gly Ala Leu Thr Thr Pro Gly Thr Asp Lys Pro lie Ala lie Leu Asp 

405 4 10 4 15 



Leu Gly Ala Gly Ser Thr Asp Ala Ser lie lie Asn Lys Glu Asn Asn 

420 425 430 



Thr Val Ala lie His Leu Ala Gly Ala Gly Asp Met Val Thr Met lie 

435 440 445 



lie Asn Ser Glu Leu Gly Leu Asn Asp lie His Leu Ala Glu Asp lie 

450 455 460 



Lys Arg Tyr Pro Leu Ala Lys Val Glu Asn Leu Phe Gin lie Arg His 

465 470 475 480 



Glu Asp Gly Ser Val Gin Phe Phe Lys Asp Pro Leu Pro Ser Ser Leu 

485 490 495 



Phe Ala Lys Val Val Val Me Lys Pro Asp Gly Tyr Glu Pro Val Thr 

500 505 510 



Gly Asn Pro Ser lie Glu Lys Me Lys Leu Val Arg Gin Ser Ala Lys 

515 520 525 



Lys Arg Val Phe Val Thr Asn Ala Leu Arg Ala Leu Lys Tyr Val Ser 

530 535 540 



Pro Thr Gly Asn Me Arg Asp Me Pro Phe Val Val Me Val Gly Gly 

545 550 555 560 



Ser Ala Leu Asp Phe Glu Me Pro Gin Leu Val Thr Asp Glu Leu Ala 

565 570 575 



His Phe Asn Leu Val Ala Gly Arg Gly Asn Val Arg Gly Val Glu Gly 

580 585 590 



Pro Arg Asn Ala Val Ala Thr Gly Leu Me Leu Arg Tyr Gly Glu Glu 

595 600 605 



Arg Arg Lys Arg Tyr Glu Gin Arg 

610 615 



< 2 1 0 > 20 

< 2 1 1 > 1851 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 



< 4 0 0 > 20 



a t g g c a a c t g 
g c ag a t g t a a 
g g g a 1 1 a a a g 
a a t a a a t c t a 
g t a a 1 1 g g t g 
a 1 1 g g g c a t a 
1 1 g c 1 1 g a t c 
g a t a 1 1 g a 1 1 
a t a a c a g c a g 
a a a a 1 1 c c g a 
g c t g t a g a a g 
g c t a c c 1 1 a t 
c 1 1 a 1 1 g g a a 
g t a a 1 1 c c a g 
t c t g a a g g t g 
a c t g g t g a g t 
g a t c 1 1 a c a g 
c a a g t a c c a g 
g g g a t c g c a g 
g a a a a a g a a t 
g g a g c a 1 1 a a 
t c a a c a g a t g 
g c t g g t g a t a 
g c a g a a g a c a 
g a g g a t g g 1 1 



a a a a a g t a a t 
g c g a t a g t g g 
g t a c t a a g c a 
a t c t g a c a a t 
a t g 1 1 g c a a t 
a t c c t a a t a c 
t c 1 1 a a a g a a 
1 1 g a a g a c g t 
c a a 1 1 c t a a g 
1 1 g t c g a t g a 
1 1 g c t g g c c c 
1 1 g g a c t a a c 
a t c g 1 1 c g g c 
c a g g t a a a a t 
c t g a c g c c a t 
c t g g a a c c a a 
g a a a g a a a a a 
1 1 g a a g 1 1 c g 
c a a t g g 1 1 a a 
1 1 a a t a c a a a 
c a a c t c c a g g 
c 1 1 c a a t c a t 
t g g t a a c g a t 
t c a a a c g c t a 
c g g 1 1 c a a 1 1 



t g g t g 1 1 g a t 
g c a a g 1 1 c a c 
g a a t c t ag 1 1 
c g a t g a t a 1 1 
g g a a a c t a 1 1 
a c c a g g t g g t 
a a c t g a t a a a 
t g c t a a a c 1 1 
a a a c g a t g a t 
a g 1 1 g c t a t g 
t g g a c a a g t a 
t c c a g a a g a g 
t g 1 1 g 1 1 a 1 1 
c a t a a 1 1 a a t 
t a t g a a a a a g 
tg t tgg agg a 
t g a t g a a a 1 1 
a g g c g g t c t a 
g t c a g a t c a t 
g g 1 1 g a a a 1 1 
a a c a g a t a a g 
t a a t a a ag a a 
g a 1 1 a 1 1 a a t 
c c c a 1 1 a g c a 
c 1 1 1 a a a g a t 



a 1 1 g g g a a 1 1 
1 1 1 a 1 1 a a c t 
g g a a 1 1 a g g g 
g a 1 1 1 a a 1 1 c 
acagaaacag 
a t a g g a a c a g 
a g c a a a a a 1 1 
a t c a a t g c 1 1 
g g t g 1 1 1 1 a g 
a 1 1 g a c a a a g 
a 1 1 1 c a c a a c 
a c t a a g a a t a 
a a g a c t c c a g 
g g t g a t a c t g 
g 1 1 1 c t a g 1 1 
a t g 1 1 g g a a a 
g c t a 1 1 c a a g 
g c t g g t g a a t 
c 1 1 c a a a t g g 
g g t g g t g c t g 
c c a a t c g c a a 
a a t a a t ac ag 
t c t g a a 1 1 a g 
a a g g t a g a a a 
c c g c 1 1 c c a t 



c 1 1 c c a c t g a 
c t g g t a 1 1 g c 
a 1 1 c a a 1 1 a c 
g a a t c a a t g a 
1 1 g t a a c a g a 
g g g c t g g g a t 
a t a 1 1 g 1 1 g t 
a t g 1 1 g c c t c 
1 1 g a t a a t c g 

I I c c g 1 1 a a a 

I I I c a a a c c c 
1 1 g 1 1 c c a g t 
c t g g g g a t g t 
g a a a a g a a g a 
t c c g c c a t a t 
a t g 1 1 c g t c a 
a 1 1 1 a c 1 1 g c 
t c t c a a a t g a 
a a g 1 1 a 1 1 g c 
a a g 1 1 g a a t c 
t c c 1 1 g a 1 1 1 
1 1 g c a a 1 1 c a 
g a 1 1 g a a t g a 
a c c 1 1 1 1 1 c a 
c a t c a c t g 1 1 



a g 1 1 g c a 1 1 g 
t c c t a c t a c t 
t c a a g 1 1 c t g 
a g c c a c g c c a 
a t c a a c a a t g 
a a c a g 1 1 c g t 
a g 1 1 c c t a a g 
t g g 1 1 a t a a a 
g 1 1 a a a t c a t 
t a t g c t g g c a 
g t a t g g t a t c 
1 1 c t c g a g c g 
t a a a g c g c g a 
a g 1 1 g g a g 1 1 
taacaatata 
a a c a a t g g c a 
t g 1 1 g a t a c t 
a t c a g c a g 1 1 
t a a a c 1 1 a 1 1 
t g c a a 1 1 c g t 
a g g t g c t g g c 
c 1 1 a g c t g g t 
t a 1 1 c a t c 1 1 
a a 1 1 c g a c a t 
t g c c a a a g 1 1 



gtagtaatta aaccagatgg atacgaacca gtaactggga atccaagcat tgaaaaaatt 1560 

aaattagtgc g t c a a a g t g c a a a g a a a c g a g t a 1 1 1 g 1 1 a c g a a c g c 1 1 1 a c g g g c a c 1 1 16 2 0 

aagtatgtta gtccaactgg aaatattcgt gatattccgt ttgttgtaat tgtcggtggt 1680 

tcagcct tag actttgaaat tccacaactt gttacagatg aattagcaca ctttaattta 1740 

gttgctggtc gaggaaatgt tcgtggagtt gaaggaccac gaaatgccgt tgcaactgga 1800 

ttgattttaa ggtatggcga agaaagaagg aagcgttatg aacaacgatg a 1851 



< 2 1 0 > 21 

< 2 1 1 > 615 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 21 

Met Ala Thr Glu Lys Val Me Gly Val Asp lie Gly Asn Ser Ser Thr 

15 10 15 



Glu Val Ala Leu Ala Asp Val Ala Asp Asn Gly Thr lie Asn Phe lie 

20 25 30 



Gly Ser Gly lie Ala Pro Thr Thr Gly lie Lys Gly Thr Lys Gin Asn 

35 40 45 



Leu Val Gly lie Arg Asp Ser Me Asn Gin Val Leu Asn Lys Ala Asn 

50 55 60 



Leu Thr Me Asn Asp Me Asp Leu Me Arg Me Asn Glu Ala Thr Pro 

65 70 75 80 



Val Me Gly Asp Val Ala Met Glu Thr Me Thr Glu Thr Val Val Thr 

85 90 95 



Glu Ser Thr Met Me Gly His Asn Pro Asp Thr Pro Gly Gly Me Gly 

100 105 110 



Thr Gly Ala Gly Me Thr Val Arg Leu Leu Asp Leu Val Lys Lys Thr 

115 120 125 



Asp Lys Ser Gin Asn Tyr Me Val Val Val Pro Lys Asp lie Asp Phe 

130 135 140 



Glu Asp Val Ala Lys Leu Me Asn Ala Tyr Val Ala Ser Gly Tyr Lys 

145 150 155 160 



lie Thr Ala Ala Me Leu Lys Asn Asp Asp Gly Val Leu Val Asp Asn 

165 170 175 



A r g Leu Asn Lys Pro Me Pro Me Val Asp Glu Val Ala Met lie Asp 

180 185 190 



Lys Val Pro Leu Asn Met Leu Ala Ala Val Glu Val Ala Gly Ser Gly 

195 200 205 



Gin Val lie Ser Gin Leu Ser Asn Pro Tyr Gly lie Ala Thr Leu Phe 

210 215 220 



Gly Leu Asn Pro Glu Glu Thr Lys Asn lie Val Pro Val Ser Arg Ala 

225 230 235 240 



Leu lie Gly Asn Arg Ser Ala Val Val lie Lys Thr Pro Ala Gly Asp 

245 250 255 



Val Lys Ala Arg Val Me Pro Ala Gly Asn lie Me Me Asn Ser Asp 

260 265 270 



Thr Gly Lys Glu Glu Val Gly Val Ser Glu Gly Ala Asp Ala Me Met 

275 280 285 



Lys Lys Val Ser Ser Phe Arg His lie Asn Asp Me Thr Gly Glu Ser 

290 295 300 



Gly Thr Asn Val Gly Gly Met Leu Glu Asn Val Arg Gin Thr Met Ala 

305 310 315 320 



Asp Leu Thr Gly Lys Lys Asn Ser Glu lie Ala lie Gin Asp Leu Leu 

325 330 335 



Ala Val Asp Thr Gin V a 1 Pro Val Glu Val Arg Gly Gly Leu Ala Gly 

340 345 350 



Glu Phe Ser Asn Glu Ser Ala Val Gly lie Ala Ala Met Val Lys Ser 

355 360 365 



Asp His Leu Gin Met Glu Val Me Ala Lys Leu lie Glu Asp Glu Phe 



370 



75 



His Thr Lys Val Glu lie Gly Gly Ala Glu Val Glu Ser Ala lie Arg 

335 390 395 400 



Gly Ala Leu Thr Thr Pro Gly Thr Asp Lys Pro lie Ala lie Leu Asp 

405 410 415 



Leu Gly Ala Gly Ser Thr Asp Ala Ser lie lie Asn Lys Glu Asn Gin 

420 425 430 



Thr Val Ala lie His Leu Ala Gly Ala Gly Asp Met Val Thr Met lie 

435 440 445 



lie Asn Ser Glu Leu Gly Leu Asn Asp lie His Leu Ala Glu Asp lie 

450 455 460 



Lys Arg Tyr Pro Leu Ala Lys Val Glu Asn Leu Phe Gin lie Arg His 

465 470 475 430 



Glu Asp Gly Ser Val Gin Phe Phe Glu Asp Pro Leu Pro Ser Ser Leu 

485 490 495 



Phe Ala Arg Val Val Val lie Lys Pro Asp Gly Tyr Glu Pro Val Thr 

500 505 510 



Gly Asn Pro Ser lie Glu Lys Me Lys Leu Val Arg Gin Ser Ala Lys 

515 520 525 



Arg Val Phe Val Thr Asn Ala Leu A r g Ala 

530 535 



Leu Lys Tyr Val Ser 

540 



Pro Thr Gly Asn lie Arg Asp lie Pro Phe Val Val Me Val Gly Gly 

545 550 555 560 

Ser Ala Leu Asp Phe Glu Me Pro Gin Leu Val Thr Asp Glu Leu Ala 

565 570 575 

His Phe Asn Leu Val Ala Gly Arg Gly Asn Val Arg Gly Val Glu Gly 

580 585 590 

Pro Arg Asn Ala Val Ala Thr Gly Leu Me Leu Arg Tyr Gly Glu Glu 

595 600 605 

Arg Arg Lys Gin Tyr Glu Gin 



< 2 1 0 > 22 
<2M> 1848 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 22 

atggcaactg aaaaagtaat tggtgttgat attggtaatt cttccactga agtagcgtta 60 

gctgatgttg ctgataatgg aacaattaac tttattggct ctggaatagc ccctactact 120 

ggtatcaagg gtacaaaaca aaatctggtt ggaattagag attccatcaa tcaagtcctt 180 

aataaggcta atttaacgat taatgatatt gatttaattc ggattaatga ggcaacgcca 240 

gttatcggtg acgtagcgat ggaaacaatt accgaaacgg tcgtaaccga atcgactatg 300 

atcggacata atcctgatac tcccggtggt attggaactg gtgcaggaat aacagttaga 360 

ctattggatc ttgtcaaaaa gacggataaa agtcaaaact atattgttgt tgttcccaag 420 

gatattgatt ttgaagatgt tgctaaactg attaacgcct atgttgcttc gggctataag 480 

attacagctg cgatcctaaa aaatgatgat ggtgtgttag ttgataatcg attgaataaa 540 



ccaattccga ttgttgatga agttgccatg attgataaag tcccattaaa tatgctggcg 600 

gcagttgaag ttgctggttc gggacaagtt atctcgcaac tttcaaatcc atatggaatt 660 

g c t a c c 1 1 g t 1 1 g g a 1 1 g a a t c c a g a a g a a a c c a a g a a t a ttgttcctgt c t c a c g t g c a 7 2 0 

cttattggta accgttctgc cgttgtcatt aagacaccag caggggatgt taaggcacgg 780 

gtaattccag ccggaaacat tatcattaac agcgataccg gaaaagaaga agttggtgtt 840 

tcagaaggtg ctgacgccat tatgaagaaa gtttccagtt tccgtcacat taatgatatt 900 

actggagaat cagggactaa cgttggtgga atgcttgaaa atgttcgcca aacaatggct 960 

gatttaactg gaaagaagaa tagtgaaatt gctattcaag atctattagc ggtagataca 1020 

caggtgcctg tcgaagttcg cgggggcttg gctggtgaat tttcaaatga atcagcagtt 1080 

ggtattgctg cgatggttaa gtctgatcat cttcaaatgg aagtaattgc taaattaatt 1140 

gaggatgaat tccatacgaa ggttgagatt ggtggtgccg aagttgaatc tgcaattcgc 1200 

ggtgcattaa cgacaccggg aacagataaa ccaattgcaa ttcttgattt aggtgccggc 1260 

t c a a c a g a t g c 1 1 c a a 1 1 a t c a a t a a a g a a a a t c a a a c t g t a g c a a 1 1 c a c 1 1 a g c t g g t 13 2 0 

g c t g g t g a c a t g g 1 1 a c g a t g a 1 1 a 1 1 a a c t c t g a a 1 1 g g g a 1 1 a a a t g a c a 1 1 c a c 1 1 g 13 8 0 

gcagaggata ttaagcgcta tccattagct aaagtcgaaa atctattcca aattcgtcat 1440 

gaagatggat cggtacaatt ctttgaagat ccgcttccgt catcattatt tgctcgtgtt 1500 

gttgtaatca aaccagatgg gtatgaaccg gttacgggta atccaagcat tgagaagatc 1560 

aagctggttc gtcaaagtgc taagaagcgg gtatttgtaa ccaatgcatt acgagctctt 1620 

aagtacgtca gcccgacagg aaacattcgt gatattccgt ttgttgtaat tgtcggtgga 1680 

tctgctcttg actttgaaat accacaactg gtaacagatg agttagcaca ctttaactta 1740 

gttgccggac gtgggaatgt tcgtggagta gaaggcccac gaaacgcggt tgcaacagga 1800 

ttaattctcc gttatggcga agaaagaaga aagcaatatg aacaatga 1848 



< 2 1 0 > 23 

< 2 1 1 > 119 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 



< 4 0 0 > 23 

Met Asn A s n Asp Asp Ser Gin Arg Pro Ser Me Val Val Gly Leu G 1 u 

15 10 15 



Asn Gly lie Thr lie Pro Asp Ser Val Lys Pro Leu Phe Tyr Gly lie 



2 0 2 5 



Glu Glu Glu Gin lie Pro Val Ser Val Arg Lys lie Asn lie Asn Asp 

35 40 45 



Thr Val Glu Arg Ala Tyr Gin Ser Ala Leu Ala Ser Arg Leu Ser Va 

50 55 60 



Gly lie Ala Phe Glu Gly Asp His Phe lie Val His Tyr Lys Asn Leu 

65 70 75 80 



Lys Glu Asn Gin Pro Leu Phe Asp Met Thr Me Asn Asp Lys Lys Gin 

85 90 95 



Leu Arg Me Leu Gly Ala Asn Ala Ala Arg Leu Val Lys Gly Me Pro 

100 105 110 



Phe Lys Glu Met Ala Asn Arg 

115 



< 2 1 0 > 24 

< 2 1 1 > 360 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 24 

atgaacaacg atgattcaca acgtccctcg attgtcgtcg gactagaaaa tggaataacg 60 
attccagata gtgtcaagcc acttttttat ggaattgaag aagaacagat cccagtctca 120 
gttcgtaaaa tcaatataaa tgatactgtt gaaagagcat accaatcagc tcttgcatca 180 
aggctatctg taggaattgc ttttgaagga gatcatttta ttgttcacta taagaactta 240 
aaagaaaatc agcctttatt tgatatgaca atcaatgata aaaagcaatt acgaatttta 300 



g g a g c a a a t g c a g c g a g a 1 1 a g t a a a a g g a a t c c c 1 1 1 1 a a g g a a a t g g c a a a c a g g t g a 



360 



< 2 1 0 > 25 

< 2 1 1 > 118 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 25 

Met Asn Asn Asp Ser Glu Arg Pro Ser lie lie Val Gly V a 1 Glu Asn 

15 10 15 



Gly Thr Ala lie Pro Gin Asn Ala Ala Pro Leu Phe Asn Gly lie Glu 

20 25 30 



Glu Glu Gin lie Pro Val Ala Val Arg Glu lie Asp lie Asp Asn Val 

35 40 45 



Leu Ser Arg Ala Tyr Gin Ser Ala Leu Ala Ser Arg Leu Ser Val Gly 

50 55 60 



lie Ala Phe Asp Gly Asp Arg Phe lie Val His Tyr Lys Asn Leu Lys 

65 70 75 80 



Glu Asn Lys Pro Leu Phe Asp Lys Thr lie Ser Asp Gly Lys Gin Leu 

85 90 95 



Arg Val Leu Gly Ala Asn Ala Ala Arg Leu Val Lys Gly lie Pro Phe 

100 105 110 



Lys Glu Met Val Asn Arg 

115 



< 2 1 0 > 26 

< 2 1 1 > 357 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 



< 4 0 0 > 26 

atgaacaatg attcagagcg tccctcaatt atcgtaggtg ttgagaatgg aacagctatt 60 



cctcaaaatg c a g c a c c g c t 1 1 1 1 a a c g g a a 1 1 g a a g a a g a a c a a a t a c c g g t g g c g g 1 1 12 0 

agagaaatcg acattgataa tgttttaagt cgggcatacc agtcggccct cgcctcacga 180 

1 1 a t c a g t a g g g a 1 1 g c 1 1 1 t g a t g g t g a t c g a 1 1 1 a t c g 1 1 c a c t a t a a a a a c 1 1 a a a a 2 4 0 

gaaaacaaac cactatttga taaaacaatt agtgatggta agcaactacg agttctagga 300 

gcaaatgcag cgcgactagt aaagggaatc ccctttaagg aaatggtaaa caggtga 357 



< 2 1 0 > 27 

< 2 1 1 > 37 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 27 

atgaaacgtc aaaaacgatt tgaagaacta gaaaaac 37 



< 2 1 0 > 28 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > d r i in e r 

< 4 0 0 > 28 

ttagttatcg ccctttagct tcttacgact tt 32 



< 2 1 0 > 29 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 29 

atgaaacgtc aaaaacgttt tgaagaacta 30 



< 2 1 0 > 30 

< 2 1 1 > 25 

< 2 1 2 > DNA 



< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > primer 



< 4 0 0 > 30 

ctagttatca cccttgagct t c 1 1 1 



2 5 



< 2 1 0 > 31 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Ar t i ( i c i a 1 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 31 

a t g g g a g g c a t a a 1 1 c c a a t g g a a a a a t a 2 9 



< 2 1 0 > 32 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 



< 2 1 0 > 33 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 33 

a t g g g a g g c a t a a t g c c g a t g 21 



< 2 1 0 > 34 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 4 0 0 > 
1 1 a a c g a 



32 

a 1 1 a 1 1 g c 1 1 c g t a a a c c a t c 1 1 c 



31 



< 2 2 0 > 

< 2 2 3 > 



primer 



< 4 0 0 > 
1 1 a a c g 



34 

a a 1 1 a 1 1 g c 1 1 c g t a a a t c a t c 1 1 c 



31 



< 2 1 0 > 35 

< 2 1 1 > 32 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 35 

atgaatagac aatttgattt cttaatgcca ag 32 



< 2 1 0 > 36 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 



< 2 1 0 > 3/ 

< 2 1 1 > 33 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 3/ 

atggcaactg aaaaagtaat tggtgttgat att 33 



< 2 1 0 > 38 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 4 0 0 > 36 

1 1 a g t a g a t g c c a t c g t a a g c c 1 1 1 1 



2 6 



< 2 2 0 > 

< 2 2 3 > primer 



< 4 0 0 > 38 

t c a c c t g 1 1 1 g c c a 1 1 1 c c t t a a a a g g g a t t 



< 2 1 0 > 39 

< 2 1 1 > 28 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 39 

a t g g c a a c t g a a a a a g t a a t t g g t g 1 1 g 



< 2 1 0 > 40 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 40 

t c a c c t g 1 1 1 a c c a 1 1 1 c c t t a a a g g 



< 2 1 0 > 41 

< 2 1 1 > 477 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 41 

Met Gin lie Asn Asp lie Glu Ser Ala V a 1 Arg Lys lie Leu Ala Glu 

15 10 15 



Glu Leu Asp Asn Ala Ser Ser Ser Ser Ala Asn V a 1 Ala Ala Thr Thr 

20 25 30 



Asp Asn Gly His Arg Gly lie Phe Thr Asn V a 1 Asn Asp Ala lie Ala 

35 40 45 



Ala Ala Lys Ala Ala Gin Glu Me Tyr Arg Asp Lys Pro lie Ala Val 

50 55 60 



A r g Gin Gin V a 1 lie Asp Ala Me Lys G 1 u Gly Phe Arg Pro Tyr lie 

65 70 75 80 



Glu Lys Met Ala Lys Asp Me Lys Glu Glu Thr Gly Met Gly Thr V a 1 

85 90 95 



Glu Ala Lys Me Ala Lys Leu Asn Asn Ala Leu Tyr Asn Thr Pro Gly 

100 105 110 



Pro Glu Me Leu Glu Pro Val Val Glu Asn Gly Asp Gly Gly Met Va 

115 120 125 



Met Tyr Glu Arg Leu Pro Tyr Gly Val Me Gly Ala Val Gly Pro Ser 

140 



35 



Thr Asn Pro Ser Glu Thr Val Me Ala Asn Ala Me Met Met Leu Ala 

145 150 155 160 



Gly Gly Asn Thr Leu Tyr Phe Gly Ala His Pro Gly Ala Lys Asn Va 

165 170 175 



Thr Arg Trp Thr Me Glu Lys Met Asn Asp Phe Me Ala Asp Ala Thr 

180 185 190 



Gly Leu His Asn Leu Val Val Ser Me Glu Thr Pro Thr Me Glu Ser 

195 200 205 



Val Gin Gin Met Met Lys His Pro Asp Me Ala Met Leu Ala Val Thr 

210 215 220 



Gly Gly Pro Ala Val Val His Gin Ala Met Thr Ser Gly Lys Lys Ala 

225 230 235 240 



Val Gly Ala Gly Pro Gly Asn Pro Pro Ala Met Val Asp Ala Thr Ala 

245 250 255 



Asp lie Asp Leu Ala Ala His Asn lie lie Thr Ser Ala Ser Phe Asp 

260 265 270 



Asn Asp lie Leu Cys Thr Ala Glu Lys Glu V a 1 V a 1 Ala Glu Ser Ser 

275 280 285 



lie Lys Asp Glu Leu lie A r g Lys Met Gin Asp Glu Gly Ala Phe V a 1 

290 295 300 



Val Asn A r g Glu Gin Ala Asp Lys Leu Ala Asp Met Cys lie Gin Glu 

305 310 315 320 



Asn Gly Ala Pro Asp A r g Lys Phe Val Gly Lys Asp Ala Thr Tyr lie 

325 330 335 



Leu Asp Gin Ala Asn lie Pro Tyr Thr Gly His Pro Val Glu lie lie 

340 345 350 



Cys Glu Leu Pro Lys Glu His Pro Leu Val Met Thr Glu Met Leu Met 

355 360 365 



Pro lie Leu Pro Val Val Ser Cys Pro Thr Phe Asp Asp Val Leu Lys 

370 375 380 



Thr Ala Val Glu Val Glu Lys Gly Asn His His Thr Ala Thr lie His 

385 390 395 400 



Ser Asn Asn Leu Lys His Me Asn Asn Ala Ala His Arg Met Gin Cys 

405 410 415 



Ser lie Phe Val Val Asn Gly Pro Ser Tyr Val Gly Thr Gly Val Ala 

420 425 430 



Asp Asn Gly Ala His Ser Gly Ala Ser Ala Leu Thr lie Ala Thr Pro 

435 440 445 



Thr Gly Glu Gly Thr Cys Thr Ala Arg Thr Phe Thr Arg Arg Val Arg 

450 455 460 



Leu Asn Ser Pro Gin Gly Phe Ser Val A r g Asn Trp Tyr 

465 470 475 



< 2 1 0 > 42 

< 2 1 1 > 1434 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 42 

atgcagatta atgatattga aagtgctgta cgcaaaattc ttgccgaaga actagataat 60 

gccagctctt caagtgcaaa cgttgcagct actactgata atggtcatcg cggaattttc 120 

actaatgtca a t g a t g c a a t t g c t g c t g c a a a a g c t g c t c a a g a a a t a t a t c g g g a t a a g 18 0 

ccaattgctg ttcgccaaca agtgattgat gccattaagg aaggattccg cccatatatt 240 

gaaaaaatgg ctaaagatat caaagaagaa acaggaatgg gaacagtaga ggccaaaatt 300 

gctaagttaa acaatgcctt gtacaacact cctggtcccg agattcttga accagttgta 360 

gaaaacggtg acggtgggat ggttatgtat gaacggttac catatggtgt tattggtgcg 420 

gttggcccaa gtacaaaccc ttcagaaact gtaattgcta atgcgatcat gatgcttgcc 480 

ggtggtaata ctctttactt tggtgctcac cctggcgcaa agaatgttac tcgctggaca 540 

attgaaaaga tgaacgattt tattgcagat gcaacaggcc ttcataattt agttgtaagt 600 

attgaaacac caacaattga atcagttcaa caaatgatga agcaccccga cattgcaatg 660 

ttagcagtaa ctggtggccc agctgttgtt caccaagcaa tgaccagtgg taagaaagcg 720 

gttggtgctg gtcctggtaa tcctcctgca atggttgatg ctactgctga tattgattta 780 

gctgctcata atatcattac atctgcttca tttgataatg atattttatg tactgctgaa 840 

aaggaagtag ttgcagaaag tagcattaaa gatgaattaa ttcgtaagat gcaagatgaa 900 

ggtgcctttg tagttaaccg tgaacaagcc gataaattag ctgatatgtg tatccaagaa 960 

aatggtgctc ctgatcgtaa atttgttggt aaggatgcaa cttatatctt agaccaagct 1020 

aatattcctt acacaggcca cccagttgaa attatttgtg aacttcctaa ggaacatcca 1080 

ttagtaatga ctgaaatgtt aatgccaatt ttaccagttg tttcttgtcc aacatttgat 1140 



gatgttttga agactgctgt tgaagttgaa aaaggtaacc atcacacagc tactattcat 1200 

tccaataacc ttaagcatat taataatgct gctcaccgga tgcaatgttc aatctttgtt 1260 

gttaatggcc catcctatgt tggtacaggt gttgcagata atggagctca ctcaggtgct 1320 

tcagcattaa caattgctac gccaactggt gaaggaacat gtactgcacg aacatttact 1380 

cgtcgggttc gtttgaactc accacaagga ttctcagtac gtaactggta ttaa 1434 



< 2 1 0 > 43 

< 2 1 1 > 395 

< 2 1 2 > PRT 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 43 

Met Met Ser Lys Lys lie Leu Ala lie Asn Ser Gly Ser Ser Ser lie 

15 10 15 



Lys Phe Lys Leu Tyr Leu Met Pro Glu Glu Lys Leu Leu lie Ser Gly 

20 25 30 



Ser Ala Glu Asn Leu Gly Ser Ser Thr Ser Gin Leu Ser Tyr Lys Thr 

35 40 45 



Asp Lys Thr Asn Glu Thr Arg Gin lie Pro Leu Lys Asn His Ser Glu 

50 55 60 



Ala lie Asp His lie lie Asp Val Leu Met Ser Ser Gly V a 1 V a 1 Lys 

65 70 75 80 



Asp Lys Ser Glu lie Tyr Gly Val Gly His Arg lie Ser His Gly Gly 

85 90 95 



Ser Tyr Tyr Thr His Ala Val Ala Val Thr Pro Glu Val Glu Lys Arg 

100 105 110 



e Asp Glu Leu Lys Val Leu Ser Pro Leu His Asn Pro Asn Gly Leu 

115 120 125 



Ala Gly lie Lys Ala Phe Glu Lys Phe Leu Pro Asp Ala Lys Glu Val 

130 135 140 



Val Thr Phe Asp Asn Ser Phe His His Thr lie Pro Lys Lys Ala Tyr 

145 150 155 160 



Met Tyr Ala Leu Pro Tyr Glu Phe Tyr Glu Lys Tyr Gin lie A r g A r g 

165 170 175 



Tyr Gly Phe His Ala Pro Ser His Gin Tyr Val Ser Glu Lys Ala A r g 

180 185 190 



Glu Leu Phe Gly Lys Glu Lys Thr Arg Arg Met lie Thr Cys His Leu 

195 200 205 



Gly Asn Gly Ser Ser Val Ser Ala lie Leu Asp Gly Lys Ser Val Asn 

210 215 220 



Ser Ser Met Gly Phe Thr Pro Leu Ala Gly Val Val Met Gly Thr Arg 

225 230 235 240 



Cys Gly Asp lie Asp Pro Glu Me lie Pro Phe Leu Glu Glu Glu Leu 

245 250 255 



Asn lie Asp Ser His Glu Met Arg Arg lie Met Asn Glu Asp Ser Gly 

260 265 270 



Leu Lys Gly Leu Ser Gly Me Ser Asn Asp Glu Arg Glu Me Glu Ser 

275 280 285 



Ala Ala Lys Asn Gly Asn Glu Arg Ala Gin Leu Ala Leu Asp Val Phe 

290 295 300 



Val His Ser Me Gin Gin Tyr Me Gly Ala Tyr Thr Thr Asp Leu Asp 

305 310 315 320 



Gly Leu Asp Thr Leu Val Phe Thr Ala Gly Me Gly Glu His Ala Ala 

325 330 335 



Tyr Me A r g Ser Gin Me Cys Lys Asn Leu Asp Tyr Leu Gly Val Lys 

340 345 350 



Me Asp Glu Glu Lys Asn Lys Asn Asn Glu Leu Ser Me Glu Ala Pro 

355 360 365 



Asp Ser Lys Val Lys Me Ala Val Me Pro Thr Asn Glu Glu Me Me 

3/0 375 380 



Me Ala Arg Asp Val Met Asn Val Thr Gin Gin 

385 390 395 



< 2 1 0 > 44 
<2M> 1188 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 44 

1 1 g a t g t c a a a a a a a a t a c t t g c a a 1 1 a a t t c t g g t a g 1 1 c a t c a a 1 1 a a gttcaaactt 6 0 

tacttgatgc cagaggagaa actattaatt agtggttctg ctgaaaatct tggttcttcg 120 

acaagtcagc tttcatataa aactgataaa actaacgaga caagacaaat ccctttaaaa 180 

aaccactcag aggcaattga ccatattatt gatgttttaa tgtctagtgg ggttgttaag 240 

gataagtcag aaatttatgg tgttggtcac cggatttctc atggcggaag ttactatact 300 

catgcagtgg cagtcactcc agaagttgaa aaacggattg atgaattgaa ggtgttatca 360 

cctctgcata atccaaatgg actagcaggg ataaaagcct ttgaaaagtt tcttccagat 420 

gccaaggaag tagttacttt cgataattca tttcatcata caatccctaa gaaagcttat 480 

atgtatgctt tgccatatga gttttatgaa aagtatcaaa ttaggcgcta cgggttccat 540 

gccccttcac atcagtatgt gtcagaaaaa gcgcgtgaac tttttggtaa agaaaagact 600 

cgtcgtatga tcacgtgtca tttgggaaat ggatcaagcg tttcggcgat cttagatgga 660 

aagtcggtta actcttcaat gggctttact ccgttagcag gtgtagtgat gggaacgcga 720 

tgtggagata ttgatccaga aattattcct tttcttgaag aagaactcaa tattgattca 780 



c a t g a a a t g c g t c g a a t a a t g a a t g a a g a c tcagggctta a a g g c 1 1 a t c t g g g a 1 1 1 c t 8 4 0 

aatgatgaac gtgagattga aagtgcggct aaaaacggta acgaacgggc acaattagct 900 

ttagatgtat ttgtacattc aattcaacaa tatattggag catatacaac ggatcttgat 960 

ggattggata cattagtatt tacagccgga attggtgaac atgctgctta tattagaagt 1020 

cagatctgta agaatttaga ctatcttgga gtcaaaattg acgaagagaa aaataaaaat 1080 

aatgagctaa gcattgaagc acctgatagt aaggttaaaa tagctgttat tccaactaac 1140 

gaagaaataa ttattgcccg tgatgtaatg aatgtaactc agcaataa 1188 

< 2 1 0 > 45 

< 2 1 1 > 1122 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 45 

atggttgaag aatttggctc accatcgtct tacatccaag gaaaaggtgt cctttttgaa 60 

agtgataagt atcttaaaaa ctttggcaca aaaccgttat tattggctgg cgaaacagtc 120 

tataaaattg taggtaagcg ttttgaacag tatcttcaag aaagtggtta tgatgtcacc 180 

cgtgttcaat ttaatggtga atcatccact aacgaagtaa accgggttac agaaattggt 240 

aaagaaaata atgtaactgt cgtttatggt cttggtggtg gtaaaacagt tgataccgcc 300 

aaagcaattg ccgacaatct ccatctacca gttgtaatta tgccaacatt ggcttcaaat 360 

gatgcacctt gttctcgtct ttcagtaatc tacactgatg acggtggctt cgatcattat 420 

cgtttctaca accaaaaccc taatctggtt ttagttgata ctcaagttat cgctaatggt 480 

cccgttcgga tgcttatttc tggaattgct gatgctttag ctaccaatgt tgaggcacaa 540 

gcagttgctc aagctcatag tgatacaatg cttggtgaaa aacaaaccct tgttggaaat 600 

gcaatcgccc agaaatgtga agagacatta tttaattact cgcacctagc tgtagctgat 660 

gcagaaaccc atgtcgttac accagcattt tctaatattg ttgaagcaaa tacactaatg 720 

agcggtctcg gttttgaaag tggtggtcta tctggtgccc acgctattca tgatggctta 780 

acaattttag aagagactca tgatttaaca cacggtgaaa aggtcgcata cggtacctta 840 

acacaattaa tgttggaagg cgctgaccag gaacgctata acaagtactt ccaatttatt 900 



ctttctttag g c c t a c c a a c t a c t c 1 1 g c t gatctacatt t a g a a a a t g t c a c c g a t g a a 9 6 0 

g a a c t g c t c a a t g c t g g a a a a g c c g c 1 1 g t t c a g a a c a a g a t a c c a t g g a t c g 1 1 1 g c c a 10 2 0 

tttaaggtaa ctccagatga cgttgctcaa gcattacgag cagttgatgc atatactaaa 1080 

caatatttaa ctaatcatcg ttgtcaccat agtcgtatgt aa 1122 

< 2 1 0 > 46 

< 2 1 1 > 1021 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > recombinant DNA 

< 4 0 0 > 46 

gataagacgg ttcgtgttcg tgctgacttg caccatatca taaaaatcga aacagcaaag 60 

aatggcggaa acgtaaaaga agttatggaa ataagactta gaagcaaact taagagtgtg 120 

ttgatagtgc agtatcttaa aattttgtat aataggaatt gaagttaaat tagatgctaa 180 

aaatttgtaa ttaagaagga gtgattacat gaacaaaaat ataaaatatt ctcaaaactt 240 

1 1 1 a a c g a g t g a a a a a g t a c t c a a c c a a a t a a t a a a a c a a 1 1 g a a 1 1 1 a a a a g a a a c c g a 3 0 0 

taccgtttac gaaattggaa caggtaaagg gcatttaacg acgaaactgg ctaaaataag 360 

taaacaggta acgtctattg aattagacag tcatctattc aacttatcgt cagaaaaatt 420 

aaaactgaat actcgtgtca ctttaattca ccaagatatt ctacagtttc aattccctaa 480 

caaacagagg tataaaattg ttgggagtat tccttaccat ttaagcacac aaattattaa 540 

aaaagtggtt tttgaaagcc atgcgtctga catctatctg attgttgaag aaggattcta 600 

caagcgtacc ttggatattc accgaacact agggttgctc ttgcacactc aagtctcgat 660 

tcagcaattg cttaagctgc cagcggaatg ctttcatcct aaaccaaaag taaacagtgt 720 

cttaataaaa cttacccgcc ataccacaga tgttccagat aaatattgga agctatatac 780 

gtactttgtt tcaaaatggg tcaatcgaga atatcgtcaa ctgtttacta aaaatcagtt 840 

tcatcaagca atgaaacacg ccaaagtaaa caatttaagt accgttactt atgagcaagt 900 

attgtctatt tttaatagtt atctattatt taacgggagg aaataattct atgagtcgct 960 



tttgtaaatt tggaaagtta cacgttacta aagggaatgt agataaatta ttaggtatac 



1020 



1021 



< 2 1 0 > 47 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 47 

a t g c a g a 1 1 a a t g a t a 1 1 g a a a g t g c t g t a 3 0 



< 2 1 0 > 48 

< 2 1 1 > 27 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 48 

1 1 a a t a c c a g 1 1 a c g t a c t g a g a a t c c 2 7 



< 2 1 0 > 49 

< 2 1 1 > 34 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 49 

ttgatgtcaa aaaaaatact tgcaattaat tctg 34 



< 2 1 0 > 50 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > primer 



< 4 0 0 > 50 

1 1 a 1 1 g c t g a g 1 1 a c a 1 1 c a 1 1 a c a t c a c 



2 9 



< 2 1 0 > 51 

< 2 1 1 > 23 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 51 

a t g g 1 1 g a a g a a 1 1 1 g g c t c a c c 2 3 



< 2 1 0 > 52 

< 2 1 1 > 24 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer 

< 4 0 0 > 52 

1 1 a c a t a c g a c t a t g g t g a c a a c g 2 4 



< 2 1 0 > 53 

< 2 1 1 > 19860 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 53 

tttttgtgta ttaatttgta aaatattgcc gttattgaac agttaatcca ataaagacaa 60 

taaaatacat aattaatgtg ttagcattat atgtatagaa aacgcataca atttgggaat 120 

aatataaaaa ggttggtgtt tagacatgca tggatttatt ggcgaatttt ttggcaccat 180 

ggttttaatc ctattaggag caggatgttg tgctggtaat agtttgaata aaacatatgg 240 

gaaacaaagt ggctggtggt ttatctgtat ttcatggggc ttagcagtta caatgggagt 300 

ttatgttgca ggatttctgg gttcattagg gcacttaaat cccgctgtaa caattccttt 360 

tgctattttt ggcttattcc catggagtaa cgttatacct tacttacttg gtcaatttct 420 

tggtgcgttt gttggtgcag tattagtaat tattcaattc tatccacaat ttaaagcaac 480 



cccaaatgaa gaagaaggaa ataatgttgg tatttttgct actcgtccag cgataaatag 540 

tccaattttt aactttttct cagaagtgat tgcgaccttt gcatttattt tcatcttatt 600 

aaatcttggc aactttacac agggattgaa gccatttatc gtaggaatgg ttattgcagt 660 

tgttggtaca tgtctcggga caactactgg ctttgcatta aacccagctc gtgattggtc 720 

accacgttta gcatatacta ttttgccaat tcctaataag ggtgtttcag aatggtggta 780 

tgcatgggtt ccaatgtgtg gcccaattgt tgggggcctt cttgcttgtg ctttacaaac 840 

ggcactagtt tagtgaacct agagaaaagg aggctaatta atatagcctc tttatttagt 900 

ttaaataaaa tatgaaatat ctcgtaggag aaaattaatg aaaaaagaat ttttaaaaag 960 

tagtaatgaa caattaaaaa aattttccga gattgttaat ggggataagc ctttacgtaa 1020 

agttacggct gatgaaaagc taaaggtcgg tgtagattta ggaacttctt caattgtttt 1080 

aacagtgctg gattccaaag ataagattgt atacggagcg tatgaatatg accatgcagt 1140 

tcaagatggt attgtagtta atttcatgga atcagttaat attttaagac gcttaaaaga 1200 

aaaagctgag aaagtattag gacgtgaact taaaacggca tgtggtgcta ttccaccgaa 1260 

gacaggagag aagagtgcca aagtggttgc taatgttatc gaagagacag gcttgctttg 1320 

tacaggtgtt gaagatgaac cgacagcagc tgcgaagttc ttaagattgt caaatggtac 1380 

agttgtagat attggaggag gaacaactgg gattagtatt tttaaagata acaagctcat 1440 

ccatgttatt gatgaagcaa caggcggatt tcatatgacg cttgttcttg gaggaagata 1500 

taaaataaaa aatgatgaag cagaaaaatt aaagcgtaac aagaataaag aatctgaagt 1560 

atatgctgtt attaaacctg tagttgagaa aatggcagca attgttcaaa atatgggagt 1620 

agaaattatt gatccagtaa tagtggtggg aggtgcaact aactttactg aatttacaac 1680 

aacctttagt aaagatttaa agcgtaaagt ttataaaccg ctttatcctc aatttgttac 1740 

gccactaggg attgcaatgt ttgatgatta gaataaataa gaggctgggc acccccaacc 1800 

tctttttaat tttaaataat tttttcagta taaatccatt gaattactga acgatcaaat 1860 

acattaatct cactagctgg aataataggt tgagaacaat ctactgtata gacccaacct 1920 

gctttattac taacatcatt cagatcattt attgaataga tatatggata cccatttaaa 1980 



tcacgggctt taaaggaaat atcattttta ttgaaaaaat cttttgagat ttcataaacg 2040 

gacttatttg agcgccattg taaatctctt ggaatagtat agattttctt tattgcggaa 2100 

ttatattttc gatactttga tggtgtcatt cctacttttt gcttgaaaat tttagtaaag 2160 

taacttgtct gtgaaaaacc aacttgatga gccaatttat taattggtgt atttgaaaaa 2220 

attaattttt cttgagcaag tgcaattttt tgtagattta tatagttaat aaaattgtca 2280 

ttaaaataat ttttaaagat tcgacttaag tatgatggtg agagataaat cctttgagaa 2340 

acgttttcta aagtaagcga tttttctaaa ttggaattaa tgtatttaag cgccatggtt 2400 

atattttttt caatatcact tagagtacca tcatttctgt tattaagaat aggaggatta 2460 

gtaacgttag ctattgaatc atctccagaa atattcaaaa tcccattaag gactttgatt 2520 

agtgaactta gcttaggagc ctcgaatggg gtaaggacag ctatgcagtc attggaactg 2580 

tcaataaaat ttttgcaaga aatttcaata tatttactac ataaatcaat agcgtctgat 2640 

tctatatgtg attcatcaag aacaaagaaa ccacttaaag atgagcttat aactagtgga 2 7 0 0 

aaaacaaagt aatttttaaa atcgagtttt cgtaaatgtt caagtgaaat atttgagtca 2 7 6 0 

aaaagaaggg tgttgcaatc aacaattgct ccggtaatgc ttgtgaaaat tatattatta 2820 

ttggttattt cctgaaatgt ttttgttacc ttttgaatgt cattcaagaa ttttgaagaa 2880 

tattcgtaca tttgaatttc gcctactttt taccaaattt tttaagaaag atgccgttta 2940 

cctctatata ttagcataca tttacacata aaaacgcttt cctgtaaatt ttgtgataca 3000 

taataataaa ttattgttct ttttaagtat catacatttt ttaagataat atatcataaa 3060 

tatcatgtta taaaattaac atgtaccaaa ttgtaagcga tttctcatta tcgctatttg 3120 

tttttatact taggaggcat tcttatggga caagaagcac ttggtttaat tgaaaccgaa 3180 

ggacttgtag cttcaattga agctgctgat gcaatggtaa aagctgctaa tgttaaatta 3240 

attggtcaag aaaagattgg tcatggatta gtcacagtaa tggttcgtgg tgatgttgga 3300 

gctgttaagg cttcagttga tgccggagta caagctgccg aaaatattgg agaagttgtt 3360 

tcgagttacg taattcctcg tcctcaatct gaagttgata agctcttacc gcatcatgga 3420 

gaataattga taaaaaatta aagcccttat acagacggct aggtacagaa atctgtatta 3480 



agagctttat tgttaagagc ttttatagtc aggaggaaaa ataatgaatg attttctgaa 3540 

ttctactagt actgttccag aatttgttgg tgctagcgaa attggagata ccattggaat 3600 

g g t a a 1 1 c c g a g a g 1 1 g a t c a a c a a c t a 1 1 a g a t a a a 1 1 a cacgttacaa a a c a a t a c a a 3 6 6 0 

gactttaggt attttgagtg atcgtactgg tgctggtcca caaattatgg caatggatga 3/20 

aggaattaag gctactaaca tggaatgtat tgatgttgaa tggccacgtg atactaaagg 3/80 

tggaggaggc catggatgtt taattatcat cggtggtgat gatcctgcag atgcacgcca 3840 

agctattcgg gttgcacttg ataatcttca tcgtacattt ggtgacgttt ataacgccaa 3900 

agcgggtcac cttgaattac aatttacagc tcgtgctgca ggtgctgcac atcttggatt 3960 

aggtgcagtt gaagggaaag catttgggtt gatttgtggt tgtccttccg ggattggtgt 4020 

cgtgatggga gataaggctt taaagactgc tggtgttgaa ccgcttaact ttacttcacc 4080 

aagtcatggt acaagtttct ctaacgaagg ttgcctaact attaccggtg actcaggagc 4140 

tgttcgtcaa gctgttatgg ctggacgtga agtaggatta aagttattgt cacagtttgg 4200 

tgaagaacca gttaatgatt tcccatcata cattaagtag atctagaagg aggactactt 4260 

tattatgaaa cgtcaaaaac gatttgaaga actagaaaaa cggccaattc atcaagatac 4320 

atttgttaaa gaatggccag aagaaggttt cgttgcaatg atggggccta atgaccctaa 4380 

gcctagtgta aaagttgaaa atggcaagat cgtagagatg gatggtaaaa agctcgaaga 4440 

ttttgatttg attgacttgt acattgctaa gtatggaatc aatattgaca acgttgaaaa 4500 

agttatgaat atggattcta ccaagattgc acggatgctt gttgatccta atgtttctcg 4560 

tgatgaaatt attgaaatta catcagcttt gactcctgct aaggctgaag agatcatcag 4620 

taagcttgat tttggtgaaa tgattatggc tgtcaagaag atgcgcccac gtcgtaagcc 4680 

tgacaaccag tgtcacgtta ccaatactgt tgataaccca gttcaaattg ctgctgatgc 4740 

tgctgatgcc gctcttcgtg gatttccaga acaagaaacc acgacagctg tggcacgtta 4800 

tgcaccattc aatgctattt caattttaat tggtgcacaa acaggtcgcc ctggtgtatt 4860 

gacacaatgt tctgttgaag aagctactga attgcaatta ggtatgcgtg gttttaccgc 4920 

a t a t g c t g a a a c c a 1 1 1 c a g 1 1 1 a c g g t a c t g a t c g t g t a 1 1 1 a c c g a t g g t g a t g a t a c 4 9 8 0 



t c c a t g g t c t a a a g g c 1 1 c t tggcatcttg 1 1 a t g c a t c a c g t g g 1 1 1 g a a g a t g c g a 1 1 5 0 4 0 

tacttcaggt gccggttcag aagttttgat gggttatcca gaaggtaagt caatgcttta 5100 

ccttgaagcg cgttgtattt tacttactaa ggcttcaggt gttcaaggac ttcaaaatgg 5160 

tgccgtaagt tgtattgaaa ttcctggtgc tgttcctaat ggtattcgtg aagttctcgg 5220 

tgaaaacttg ttatgtatga tgtgtgacat cgaatgtgct tctggttgtg accaagcata 5280 

ctcacactcc gatatgcggc ggactgaacg gtttattggt caatttattg ccggtactga 5340 

ttatattaac tctggttact catcaactcc taactacgat aataccttcg ctggttcaaa 5400 

cactgatgct atggactacg atgatatgta tgttatggaa cgtgacttgg gtcaatatta 5460 

tggtattcac cctgttaagg aagaaaccat tattaaggca cgtaataagg ccgctaaagc 5520 

ccttcaagca gtatttgaag atcttggatt accaaagatt actgatgaag aggtcgaagc 5580 

agcaacgtat gctaacaccc atgatgacat gccaaagcgg gatatggttg cagatatgaa 5640 

ggctgctcaa gatatgatgg atcgtggaat tactgctatt gatattatca aggcattgta 5/00 

caaccacgga tttaaagatg tcgctgaagc aattttgaac cttcaaaaac aaaaagttgt 5/60 

tggtgattac cttcaaacat cttctatttt tgataaagat tggaacgtca cttctgctgt 5820 

taacgacgga aatgattatc aaggaccagg tactggatac cgtctatatg aagacaagga 5880 

agaatgggat cggattaaag acttaccatt cgcccttgat ccagaacatt tggaactgta 5940 

gagaggaggt aatctgttat ggctgatatt gatgaaaact tattacgtaa aatcgttaaa 6000 

gaagttttaa gcgaaactaa tcaaatcgat actaagattg actttgataa aagtaatgat 6060 

agtactgcaa cagcaactca agaggtgcaa caaccaaata gtaaagctgt tccagaaaag 6120 

aaacttgact ggttccaacc agttggagaa gcaaaacctg gatattctaa ggatgaagtt 6180 

gtaattgcag tcggtcctgc attcgcaact gttcttgata agacagaaac tggtattcct 6240 

cataaagaag tgcttcgtca agttattgct ggtattgaag aagaagggct taaggcgcgg 6300 

gtagttaaag tttaccggag ttcagatgta gcattctgtg ctgtccaagg tgatcacctt 6360 

tctggttcag gaattgctat tggtatccaa tcaaaaggga cgacagttat tcaccaaaag 6420 

gatcaagacc ctcttggtaa ccttgagtta ttcccacaag cgccagtact tactcccgaa 6480 



a c 1 1 a t c g t g c a a 1 1 g g t a a g a a t g c c g c t a t g t a t g c t a agggtgaatc t c c a g a a c c a 6 5 4 0 

gttccagcta aaaacgatca acttgctcgt attcactatc aagctatttc agcaattatg 6600 

catattcgtg aaactcacca agttgttgtt ggtaagcctg aagaagaaat taaggttacg 6660 

tttgattaag gaggcagaat gatgagtgaa gttgatgatt tagtagcaaa gatcatggct 6 7 2 0 

cagatgggaa acagttcatc tgctaatagc tctacaggta cttcaactgc aagtactagt 6 7 8 0 

aaggaaatga cagcagatga ttacccactt tatcaaaagc accgtgattt agtaaaaaca 6840 

ccaaaaggac acaatcttga tgacatcaat ttacaaaaag tagtaaataa tcaagttgat 6900 

cctaaggaat tacggattac accagaagca ttgaaacttc aaggtgaaat tgcagctaat 6960 

gctggccgtc cagctattca aaagaatctt caacgagctg cagaattaac acgagtacct 7 0 2 0 

gacgaacggg ttcttgaaat gtatgatgca ttgcgtcctt tccgttcaac taagcaagaa 7080 

ttattgaaca ttgcaaagga attacgggac aagtatgacg ctaatgtttg cgcagcatgg 7140 

tttgaagaag ctgctgatta ttatgaaagt cgtaagaagc taaagggcga taactaagct 7200 

ttttagtcag agtagggagt tttatgtatg gcaactgaaa aagtaattgg tgttgatatt 7260 

gggaattctt ccactgaagt tgcattggca gatgtaagcg atagtgggca agttcacttt 7320 

attaactctg gtattgctcc tactactggg attaaaggta ctaagcagaa tctagttgga 7380 

attagggatt caattactca agttctgaat aaatctaatc tgacaatcga tgatattgat 7440 

ttaattcgaa tcaatgaagc cacgccagta attggtgatg ttgcaatgga aactattaca 7500 

gaaacagttg taacagaatc aacaatgatt gggcataatc ctaatacacc aggtggtata 7560 

ggaacagggg ctgggataac agttcgtttg cttgatctct taaagaaaac tgataaaagc 7620 

aaaaattata ttgttgtagt tcctaaggat attgattttg aagacgttgc taaacttatc 7680 

aatgcttatg ttgcctctgg ttataaaata acagcagcaa ttctaagaaa cgatgatggt 7740 

gttttagttg ataatcggtt aaatcataaa attccgattg tcgatgaagt tgctatgatt 7800 

gacaaagttc cgttaaatat gctggcagct gtagaagttg ctggccctgg acaagtaatt 7860 

tcacaacttt caaacccgta tggtatcgct accttatttg gactaactcc agaagagact 7920 

aagaatattg ttccagtttc tcgagcgctt attggaaatc gttcggctgt tgttattaag 7980 



a c t c c a g c t g g g g a t g 1 1 a a a g c g c g a g t a a 1 1 c c a g c a g gtaaaatcat a a 1 1 a a t g g t 8 0 4 0 

gatactggaa aagaagaagt tggagtttct gaaggtgctg acgccattat gaaaaaggtt 8100 

tctagtttcc gccatattaa caatataact ggtgagtctg gaaccaatgt tggaggaatg 8160 

ttggaaaatg ttcgtcaaac aatggcagat cttacaggaa agaaaaatga tgaaattgct 8220 

attcaagatt tacttgctgt tgatactcaa gtaccagttg aagttcgagg cggtctagct 8280 

ggtgaattct caaatgaatc agcagttggg atcgcagcaa tggttaagtc agatcatctt 8340 

caaatggaag ttattgctaa acttattgaa aaagaattta atacaaaggt tgaaattggt 8400 

ggtgctgaag ttgaatctgc aattcgtgga gcattaacaa ctccaggaac agataagcca 8460 

atcgcaatcc ttgatttagg tgctggctca acagatgctt caatcattaa taaagaaaat 8520 

a a t a c a g 1 1 g c a a 1 1 c a c 1 1 a g c t g g t g c t g g t g a t a t g g t a a c g a t g a t t a 1 1 a a 1 1 c t 8 5 8 0 

gaattaggat tgaatgatat tcatcttgca gaagacatca aacgctaccc attagcaaag 8640 

gtagaaaacc tttttcaaat tcgacatgag gatggttcgg ttcaattctt taaagatccg 3 7 0 0 

cttccatcat cactgtttgc caaagttgta gtaattaaac cagatggata cgaaccagta 8/60 

actgggaatc caagcattga aaaaattaaa ttagtgcgtc aaagtgcaaa gaaacgagta 8820 

tttgttacga acgctttacg ggcacttaag tatgttagtc caactggaaa tattcgtgat 8880 

attccgtttg ttgtaattgt cggtggttca gccttagact ttgaaattcc acaacttgtt 8940 

acagatgaat tagcacactt taatttagtt gctggtcgag gaaatgttcg tggagttgaa 9000 

ggaccacgaa atgccgttgc aactggattg attttaaggt atggcgaaga aagaaggaag 9060 

cgttatgaac aacgatgatt cacaacgtcc ctcgattgtc gtcggactag aaaatggaat 9120 

a a c g a 1 1 c c a g a t a g t g t c a a g c c a c 1 1 1 1 1 1 a t g g a a 1 1 g a a g a a g a a c a g a t c c c a g t 9 18 0 

ctcagttcgt aaaatcaata taaatgatac tgttgaaaga gcataccaat cagctcttgc 9240 

atcaaggcta tctgtaggaa ttgcttttga aggagatcat tttattgttc actataagaa 9300 

cttaaaagaa aatcagcctt tatttgatat gacaatcaat gataaaaagc aattacgaat 9360 

tttaggagca aatgcagcga gattagtaaa aggaatccct tttaaggaaa tggcaaacag 9420 

gtgatttaat tatgaagtct ttgggctatg tagaatgtaa tggattatct ggcgctattg 9480 



tggctgctga 
aaggtaatgg 
1 1 c a a g c t g t 
c a g c a a t a g g 
a g c a a a a t a t 
t a c a g a a t a g 
a a g a t g a a a t 
a t g a a g t c a c 
a t a a g a a g t g 
a c g c 1 1 1 a g g 
t g g t a a a g g c 
c t g 1 1 a t g a t 
c t g c t g a a g g 
1 1 g a a a a g a t 
g g a a g a 1 1 a c 
a c a c 1 1 a a t c 
g a a g a c 1 1 1 c 
c a t g c g g a c t 
c a t g 1 1 c g t c 
a a c 1 1 1 a c a c 
t c a a 1 1 a a g g 
c g a c a c a t c c 
a t g c ag g 1 1 g 
c g c c c t c g t g 
a a t g t c g g a c 



c a g g a t g c t a 
a t g g g t c a c c 
a a a a g a c t a t 
g 1 1 g a a c t c c 
t g c t g a a a a g 
t g a a a a 1 1 c t 
c g a a g c 1 1 c g 
a t g c a a t a t g 
t a t c c a 1 1 a c 
a a t g a 1 1 g a a 
t g c t a a t g t a 
t c g t g g t g a t 
t g t c g g c g a a 
1 1 1 a c c a g g t 
g t a t g g a t g a 
c t a a c c t a g t 
a a a a g c t a 1 1 
1 1 g c t g c a a a 
t a a t g g g g c c 
t a g g a a 1 1 g a 
1 1 c g g t c a c c 
a c a t g a g 1 1 1 
a a g t a g a t g g 
a a g a c 1 1 1 g t 
t a g g t a a t a a 



a a a a c t g c a g 
1 1 a c a a g 1 1 1 
1 1 a c c t g a t g 
1 1 g g g c a a a a 
g a a a a g g 1 1 g 
g c t g a a c c t a 
g a 1 1 c g t c t a 
t g t g g a g a t c 
a a t g a a 1 1 a a 
a c a c g c g g a t 
a c a 1 1 a a c t g 
g 1 1 g g t g c t g 
g 1 1 g t a t c g t 
g g a t c a g a 1 1 
a g a a c a 1 1 1 a 
t c c a a 1 1 g g t 
c c c t g g t c a a 
g c a a a c t g 1 1 
a t a c c g 1 1 c a 
t g c t c c a a 1 1 
a t a t g c g g a a 
a g a a g a t g c c 
c g a t g g t g g a 
c c 1 1 g a a a t g 
1 1 c 1 1 1 c g g a 



a t g 1 1 g a a c t 
c t g g t g a a c t 
t a t a t g t a a c 
c a g a 1 1 1 a 1 1 
c t g a a c c a t c 
g t g 1 1 c a a a c 
a t g a t a a a c a 
c a a a a t g t c c 
a g a a a a a g t a 
t a g 1 1 g c a t c 
g c c a a g a a a a 
t a a a g g c t g c 
c 1 1 a c g t a a t 
c a g a c g c t g a 
a g a a c a c 1 1 a 
g 1 1 1 c a a a t c 
a a g a 1 1 g a a a 
g a t c t g a t c g 
c a c t c a c a g g 
a g a a t g t c t g 
a 1 1 g a a a 1 1 c 
a a g c g c 1 1 1 g 
c g t a a a a c c a 
c a t a 1 1 g a t a 
a a a g 1 1 a 1 1 a 



t a g t a g t a 1 1 
a t c a g c t a t a 
g t c a g c g a t a 
g c a a c c a a a t 
1 1 c a a 1 1 a a a 
t g a g c g a t c a 
a g a t a c c a a c 
a c g g a a a 1 1 a 
g g a g g a a a t a 
t a 1 1 g a a g c t 
g a 1 1 g g t a g t 
c g 1 1 g a t g c t 
t c c t c g t c c a 
a t a g a a a a 1 1 
t c c g g a c g a t 
a c c a t g t a c a 
t g c t a a a g a a 
g g c c c a a a g g 
t a g a a a 1 1 g c 
g t g a t c 1 1 g a 
a a g g t g t a a t 
g c g t a a ag c t 
1 1 1 1 1 g a t g a 
c t g a t g a a g c 
t c a a g a a g a a 



c a a a a t a c g a 
a c t g 1 1 g c g g 
a t a g g g c g t c 
c c a g a a a a g c 
g a a g a g a t a g 
1 1 a g a g g g c a 
t c t a a t g a t a 
g g a g a a c c g c 
a c t a t g a a t a 
g c t g a t c a a a 
g g a 1 1 g g t a a 
g g t g t a c a a g 
c a t g a a g a a g 

I I a a t a a a a a 
t g 1 1 a g a g a a 

I I I g a c g g a a 
a c 1 1 c g t c a a 
c a c c a 1 1 g a a 
c c g 1 1 c a g a a 
t g g c a c c c c t 
t g 1 1 g c a a a g 
c g g t g a 1 1 c a 
c g t a g 1 1 g c t 
c a a t g c a g c t 
a a a c t a a c 1 1 



9540 
9600 
9660 
9 7 2 0 
9 7 8 0 
9 8 4 0 
9 9 0 0 
9 9 6 0 
1 0 0 2 0 
1 0 0 8 0 
10140 
1 0 2 0 0 
1 0 2 6 0 
1 0 3 2 0 
1 0 3 8 0 
1 0 4 4 0 
10500 
1 0 5 6 0 
1 0 6 2 0 
1 0 6 8 0 
1 0 7 4 0 
1 0 8 0 0 
1 0 8 6 0 
1 0 9 2 0 
1 0 9 8 0 



tttgagaaac taataagggg gtgaatagat ggataaccta gtacaacagg ttatgcaacg 11040 

attagaagaa cgaaagcata cgagcgttga agttactttt aatcatcaag ttgccccgcc 11100 

tagtgaacag atttttttga gaaacggaaa agttattcta aaagatattt cgattgagtt 11160 

aataacggac ttatattcaa tggaaaagac taacgcttgg gttaaatggg tgttagaagg 11220 

aattagctat gatgttaaat tttacttttt aattaatgaa cagatggtta attttattcc 11280 

a c g g a t g a t g attttggact g g c c g a t c 1 1 g 1 1 1 g 1 1 g t a a a t a a c g a a t c g c c a g t a a t 113 4 0 

tgccagttat aatcggatta ttaccagaga agagatagct gctaaaccag ataaatcgat 11400 

tcttgttaga tatcaaaagc aacatattac agatgaagca cttgatatct gtaactataa 11460 

aaaaattaaa ataaagatta ggactgaaga aaattgtata tggcgagagt agtaggtagt 11520 

gttgttgcaa cccaaaagga tccatcctta gttggaaaga aactaatgat agttcaacag 11580 

attaattccg accaacaacc agttcgattt gaacaagttg ccgctgatac agtaaatgct 11640 

gggattggtg ataatgtatt aatagttcgt ggtgctggtg caagacgtgc tgataaagag 117 0 0 

cgtgatgagg atcaagtaag ggacgttaat gactgtacga tagttggaat aattgaccgt 117 6 0 

tttgataagt agtgtgcatt ggaggcatca aaatggctat ttacacaaaa ggtggtgaca 11820 

agggagaaac aagtttattc gatggaacga gggtacctaa ggattcatta cgagttgaaa 11880 

cttatggaac ttttgatgaa ttaaacgcta atattagttt ggcagataaa ttctgtgaaa 11940 

gtaaacgtaa taagaagctt ttacaagaga tcgaatataa aatgtttttc cttcaaggtg 12000 

agatagcgac agaaaaacgg cagtatttta ctgataaaag taagattatt actgatgaag 12060 

atactcgaaa acttgaaaag gttattgatg aatatacatc aaaactgcca cctgttcata 12120 

gttttatctt acctggttcg agtactgcgg gtgcacaact tcatatttgt cgaacaatct 12180 

gtcgtcgtgc agagcgacta tttgtgcggc tatcaaagaa tgtaaaattt cgtccagagc 12240 

t a g a a a g a t a t a 1 1 a a t c g t 1 1 g t c g g a 1 1 1 1 1 1 a t a t a t t g t a g c g c g t g a t g a a g a c t 1 2 3 0 0 

atgaagattt attaaatagt gtaactgatg acgtgttaaa aatttacaaa cgttatcaag 12360 

aagaaaagga tgtgcgttaa gaatgaacga ggaacaaatt agtaagattg ttgaaaacgt 12420 

aatcaagaat aatgcttcta aaaatctatt tgatcggcac aaaatggaaa aagtaatcga 12480 



tgcggctgta 
tgatcaagta 
agctcctaaa 
ggatatccaa 
a t c 1 1 1 1 g c a 
tagtggtgga 
g a a g g a g a g t 
g c c g a a g a a c 
g g t c a t c g c g 
g a a a t a t a t c 
g g a 1 1 c c g c c 
a c a g t a g a g g 
a 1 1 c 1 1 g a a c 
t a t g g t g 1 1 a 
g c g a t c a t g a 
a a t g 1 1 a c t c 
c a t a a 1 1 1 a g 
c a c c c c g a c a 
a c c a g t g g t a 
a c t g c t g a t a 
a 1 1 1 1 a t g t a 
c g t a a g a t g c 
g a t a t g t g t a 
t a t a t c 1 1 a g 
c 1 1 c c t a a g g 



g c t c g t g c t a 
1 1 g c a a a t g a 
a a g g c a t g g t 
c c ag g t g c c g 
g g t g g t a 1 1 c 
1 1 g g 1 1 g a a g 
a a g t a g a t a t 
t a g a t a a t g c 
g a a 1 1 1 1 c a c 
g g g a t a a g c c 
c a t a t a 1 1 g a 
c c a a a a 1 1 g c 
c a g 1 1 g t a g a 
1 1 g g t g c g g t 
t g c 1 1 g c c g g 
g c t g g a c a a t 
1 1 g t a a g t a t 
1 1 g c a a t g 1 1 
ag a a ag c g g t 
1 1 g a 1 1 1 a g c 
c t g c t g a a a a 
a a g a t g a a g g 
t c c a a g a a a a 
a c c a a g c t a a 
a a c a t c c a 1 1 



a t g a a 1 1 g g g 
g c t a c c a t a t 
c a g c a 1 1 a g c 
g a 1 1 a t a t c a 
c a 1 1 g a ag a t 
a a g a t c a a t c 
g c a g a 1 1 a a t 
c a g c t c 1 1 c a 
t a a t g t c a a t 
a a 1 1 g c t g 1 1 
a a a a a t g g c t 
t a a g 1 1 a a a c 
a a a c g g t g a c 
t g g c c c a a g t 
t g g t a a t a c t 
t g a a a a g a t g 
t g a a a c a c c a 
a g c a g t a a c t 
t g g t g c t g g t 
t g c t c a t a a t 
g g a a g t a g 1 1 
t g c c 1 1 1 g t a 
t g g t g c t c c t 
t a 1 1 c c 1 1 a c 
a g t a a t g a c t 



t g 1 1 g g a g t a 
g c c a a a t g c t 
a a t g a a g g a a 
a a t g g a a a c a 
t a a c g a t g a a 
a a 1 1 1 g t g a a 
g a t a 1 1 g a a a 
a g t g c a a a c g 
g a t g c a a 1 1 g 
c g c c a a c a a g 
a a a g a t a t c a 
a a t g c c 1 1 g t 
ggtgggatgg 
a c a a a c c c 1 1 
c 1 1 1 a c 1 1 1 g 
a a c g a 1 1 1 1 a 
a c a a 1 1 g a a t 
g g t g g c c c a g 
c c t g g t a a t c 
a t c a 1 1 a c a t 
g c a g a a a g t a 
g 1 1 a a c c g t g 
g a t c g t a a a t 
a c a g g c c a c c 
g a a a t g 1 1 a a 



a c a a 1 1 g c t a 
a a 1 1 1 a g t a a 
c c t a c c a a g g 
a t g c 1 1 g a t g 
a 1 1 a 1 1 g g a g 
g c t g c t g 1 1 g 
g t g c t g t a c g 
1 1 g c a g c t a c 
c t g c t g c a a a 
t g a 1 1 g a t g c 
a a g a a g a a a c 
a c a a c a c t c c 
1 1 a t g t a t g a 
c a g a a a c t g t 
g t g c t c a c c c 
1 1 g c a g a t g c 
c a g 1 1 c a a c a 
c t g 1 1 g 1 1 c a 
c t c c t g c a a t 
c t g c 1 1 c a 1 1 
g c a 1 1 a a a g a 
a a c a a g c c g a 
1 1 g 1 1 g g t a a 
c a g 1 1 g a a a t 
t g c c a a 1 1 1 1 



1 1 a t g a a a g c 
g 1 1 g t a c 1 1 1 
a t a 1 1 a g t a a 
g t a a g 1 1 a g c 
c g a 1 1 g g t g t 
c a g a a 1 1 1 1 1 
c a a a a 1 1 c 1 1 
t a c t g a t a a t 
a g c t g c t c a a 
c a 1 1 a a g g a a 
a g g a a t g g g a 
t g g t c c c g a g 
a c g g 1 1 a c c a 
a a 1 1 g c t a a t 
t g g c g c a a a g 
a a c a g g c c 1 1 
a a t g a t g a a g 
c c a a g c a a t g 
g g 1 1 g a t g c t 
t g a t a a t g a t 
t g a a 1 1 a a 1 1 
t a a a 1 1 ag c t 
g g a t g c a a c t 
t a 1 1 1 g t g a a 
a c c a g 1 1 g 1 1 



12540 
1 2 6 0 0 
12660 
12/20 
1 2 7 8 0 
1 2 8 4 0 
1 2 9 0 0 
1 2 9 6 0 
1 3 0 2 0 
1 3 0 8 0 
13140 
1 3 2 0 0 
1 3 2 6 0 
1 3 3 2 0 
1 3 3 8 0 
1 3 4 4 0 
1 3 5 0 0 
1 3 5 6 0 
1 3 6 2 0 
1 3 6 8 0 
1 3 7 4 0 
1 3 8 0 0 
1 3 8 6 0 
1 3 9 2 0 
1 3 9 8 0 



t c 1 1 g t c c a a 
c a c a c a g c t a 
c a a t g 1 1 c a a 
g g a g c t c a c t 
a c t g c a c g a a 
a a c t g g t a 1 1 
a 1 1 c g g g a a c 
t c t g t g a 1 1 c 
a t a a t a a t a a 
t g g a a g g g g t 
g a t c a g c 1 1 1 
a g a t c a a t g a 
c t g c g g 1 1 a t 
c a c c t g a 1 1 g 
c a t a 1 1 c a g g 
a 1 1 1 a 1 1 c a c 
a g t g 1 1 a t c g 
1 1 g c c g g a a c 
t g g g a g c t a a 
t c g c a t a t a a 
a a g c t g g a a t 
a a a 1 1 a g g g a 
a t c c t g c t a a 
c a 1 1 c c c t g g 
t a a 1 1 c g 1 1 a 



c a 1 1 1 g a t g a 
c t a 1 1 c a 1 1 c 
t c 1 1 1 g 1 1 g t 
c a g g t g c 1 1 c 
c a 1 1 1 a c t c g 
a a t g g g a g g c 
a g a t a g 1 1 1 g 
1 1 1 c 1 1 g c c t 
g t g t g a a a 1 1 
t c a a c a a 1 1 c 
g g a t a c t g g t 
a t a t a 1 1 g c t 

I I c t g a t a c g 
t g c 1 1 1 a c t a 
a a t g g a t g 1 1 
a g 1 1 g c a 1 1 a 
t c a c g g c g a t 
t g c a 1 1 1 a a t 

I I I c c a c g 1 1 
t g c t g a a c a t 
t g c t g c t c c t 
a a t g g c a c g a 
a g c t g a a g a a 
c a a t c c a g 1 1 
a 1 1 1 a g 1 1 1 a 



t g 1 1 1 1 g a a g 
c a a t a a c c 1 1 
t a a t g g c c c a 
a g c a 1 1 a a c a 
t c g g g 1 1 c g t 
a t a a 1 1 c c a a 
a a a g a a c t a g 
g g t a g t g a t a 
1 1 c t c t g a t g 
c 1 1 a a a c 1 1 a 
a a g g g a a 1 1 c 
a 1 1 c c a a c a a 
a a a g a a c a t c 
g a t c c t a a a c 
1 1 a a c a c a t g 
t c ag a ag a ag 
a a t g t g g a t g 
a 1 1 g c t g g a t 
c c c c a t g g 1 1 
a g t g a a g a g g 
g g a g t a g g c g 
c a a a t g a a 1 1 

I I a g c t g a t a 
g 1 1 c c 1 1 c a g 

I I I g g a g t g a 



a c t g c t g 1 1 g 
a a g c a t a 1 1 a 
t c c t a t g 1 1 g 
a 1 1 g c t a c g c 
1 1 g a a c t c a c 
t g g a a a a a t a 
a g a c a c 1 1 a a 
c c 1 1 a a a a g a 

I I g t c c c c g a 
a a c c a a c a a t 
g 1 1 1 c 1 1 1 g g 
c g a g t g g t a c 
g t a a a a 1 1 c c 
t a g 1 1 a t g a c 
c a c 1 1 g a a t c 
c a a 1 1 g a t g c 
c t c g t a a g a t 
t a g g g a 1 1 1 g 
t a g c a a a t a c 
c a 1 1 g c a t a a 
a t c g t c 1 1 g c 
g t c c a a t g a c 
c t g 1 1 g 1 1 g c 
a t a a t g a t c t 

I I I g a t g t c a 



a a g 1 1 g a a a a 
a t a a t g c t g c 
g t a c a g g t g t 
c a a c t g g t g a 
c a c a a g g a 1 1 
t a g t a t g c c a 
t a a t g a a c g t 
a a 1 1 g a g a g t 
t c c t c c a c t a 
t g t g a 1 1 g g t 
t g a a a a g 1 1 g 
t g g 1 1 c a g a a 
t a 1 1 1 1 g g a a 
t g c t c c t a a g 
1 1 1 g g 1 1 g c t 
c g 1 1 a 1 1 a a a 
t g 1 1 c a t g a a 
ccactcaatt 
a a t g c t c 1 1 g 
g 1 1 1 g c a a 1 1 
a g t a a a g c g a 
t c 1 1 c a ag c a 
a a a t g c g a ag 
g a a g a t g g 1 1 
a a a a a a a t a c 



a g g t a a c c a t 
t c a c c g g a t g 
t g c a g a t a a t 
a g g a a c a t g t 
c t c a g t a c g t 
a c c c g g a 1 1 1 
a 1 1 1 1 a 1 1 a g 
c a c a 1 1 a a g g 
g a t a a g a 1 1 a 
a t c g g t g g c g 
g g c a a g t g c a 
g 1 1 a c g a a t a 
g a 1 1 a 1 1 1 g a 
a g t g t a a c t g 
a a g g a t g c a a 
c a 1 1 1 a g 1 1 g 
g c a t c a a a t a 
g c g c a t c a a t 
c c a t a t g 1 1 a 
g c t g c t a a g a 
c t a a 1 1 g c t a 
1 1 c g g t g 1 1 g 
a a a g a t g c a a 
t a c g a a g c a a 
1 1 g c a a 1 1 a a 



1 4 0 4 0 
14100 
14160 
1 4 2 2 0 
1 4 2 8 0 
1 4 3 4 0 
1 4 4 0 0 
14460 
14520 
1 4 5 8 0 
1 4 6 4 0 
1 4 7 0 0 
14/60 
1 4 8 2 0 
1 4 8 8 0 
1 4 9 4 0 
1 5 0 0 0 
1 5 0 6 0 
15120 
15180 
1 5 2 4 0 
1 5 3 0 0 
1 5 3 6 0 
1 5 4 2 0 
1 5 4 8 0 



1 1 c t g g t a g t 
t a g t g g 1 1 c t 
a a c t a a c g a g 
t g a t g 1 1 1 1 a 
c c g g a 1 1 1 c t 
a a a a c g g a 1 1 
g a t a a a a g c c 
a 1 1 1 c a t c a t 
a a a g t a t c a a 
a g c g c g t g a a 
t g g a t c a a g c 
t c c g 1 1 a g c a 
1 1 1 1 c 1 1 g a a 
c t c a g g g c 1 1 
t a a a a a c g g t 
a t a t a 1 1 g g a 
a a 1 1 g g t g a a 
a g t c a a a a 1 1 
t a ag g 1 1 a a a 
g a a t g t a a c t 
a a 1 1 c a a g a a 
g c c a g a c a 1 1 
a a t a a c g c c a 
t a c t c t a g g g 
a a 1 1 g a a t c a 



t c a t c a a 1 1 a 
g c t g a a a a t c 
a c a a g a c a a a 
a t g t c t a g t g 
c a t g g c g g a a 
g a t g a a 1 1 g a 
1 1 1 g a a a a g t 
a c a a t c c c t a 
a 1 1 a g g c g c t 
c 1 1 1 1 1 g g t a 
g 1 1 1 c g g c g a 
g g t g t a g t g a 
g a a g a a c t c a 
a a a g g c 1 1 a t 
a a c g a a c g g g 
g c a t a t a c a a 
c a t g c t g c 1 1 
g a c g a a g a g a 
a t ag c t g 1 1 a 
c a g c a a t a a a 
t a t g 1 1 c c g g 
t a tg ag a a a t 
ag tg a ag c c t 
1 1 c a 1 1 g a t c 
g c 1 1 1 g c g t c 



a g 1 1 c a a a c t 
1 1 g g 1 1 c 1 1 c 
t c c c 1 1 1 a a a 
g g g 1 1 g 1 1 a a 
g 1 1 a c t a t a c 
a g g t g 1 1 a t c 
1 1 c 1 1 c c a g a 
a g a a a g c 1 1 a 
a c g g g 1 1 c c a 
a a g a a a a g a c 
t c 1 1 a g a t g g 
t g g g a a c g c g 
a t a 1 1 g a 1 1 c 
c t g g g a 1 1 1 c 
c a c a a 1 1 a g c 
c g g a t c 1 1 g a 
a t a 1 1 a g a a g 
a a a a t a a a a a 
1 1 c c a a c t a a 
a t g g g g a t g a 
g t a a a c a g g t 
t a g g g a t a c a 
c a a 1 1 a t c g c 
g a 1 1 1 a g t g g 
a t g t g g 1 1 g a 



I I a c 1 1 g a t g 
g a c a a g t c a g 
a a a c c a c t c a 
g g a t a a g t c a 
t c a t g c a g t g 
a c c t c t g c a t 
t g c c a a g g a a 
t a t g t a t g c t 
t g c c c c 1 1 c a 
t c g t c g t a t g 
a a a g t c g g 1 1 
a t g t g g a g a t 
a c a t g a a a t g 
t a a t g a t g a a 

I I I a g a t g t a 
t g g a 1 1 g g a t 
t c a g a t c t g t 
t a a t g a g c t a 
c g a a g a a a t a 
t a c t a t g g c t 
a a c a 1 1 a g c a 
a a c t c c t a a a 
t g g g g a t a 1 1 
c t c g g 1 1 g t a 
t a a g c t a c a a 



c c a g a g g a g a 
c 1 1 1 c a t a t a 
g a g g c a a 1 1 g 
g a a a 1 1 1 a t g 
g c a g t c a c t c 
a a t c c a a a t g 
g t a g 1 1 a c 1 1 

I I g c c a t a t g 
c a t c a g t a t g 
a t c a c g t g t c 
a a c t c 1 1 c a a 
a 1 1 g a t c c a g 
c g t c g a a t a a 
c g t g a g a 1 1 g 

I I I g t a c a 1 1 
a c a 1 1 a g t a t 
a a g a a 1 1 1 a g 
a g c a 1 1 g a a g 
a 1 1 a 1 1 g c c c 
a g g c a g g a t a 
c a t a t c g 1 1 g 
a a t g c g c 1 1 g 
g c t a c a a a g t 
a 1 1 g t g g g a g 
a c g 1 1 a c t g g 



a a c t a 1 1 a a t 
a a a c t g a t a a 
a c c a t a 1 1 a t 
g t g 1 1 g g t c a 
c a g a a g 1 1 g a 
g a c t a g c a g g 
t c g a t a a 1 1 c 
a g 1 1 1 1 a t g a 
t g t c a g a a a a 
a 1 1 1 g g g a a a 
t g g g c 1 1 1 a c 
a a a 1 1 a 1 1 c c 
t g a a t g a a g a 
a a a g t g c g g c 
c a a 1 1 c a a c a 
1 1 a c a g c c g g 
a c t a t c 1 1 g g 
c a c c t g a t a g 
g t g a t g t a a t 
t c a a a c g g a c 
c t a a c c c t a c 
g t a 1 1 1 1 g a c 
c g a g t a a t g t 
a a g 1 1 1 c t g a 
g g 1 1 1 g a t g t 



1 5 5 4 0 
1 5 6 0 0 
15660 
1 5 7 2 0 
1 5 7 8 0 
1 5 8 4 0 
1 5 9 0 0 
1 5 9 6 0 
1 6 0 2 0 
1 6 0 8 0 
16140 
1 6 2 0 0 
1 6 2 6 0 
1 6 3 2 0 
1 6 3 8 0 
1 6 4 4 0 
1 6 5 0 0 
1 6 5 6 0 
1 6 6 2 0 
1 6 6 8 0 
1 6 7 4 0 
1 6 8 0 0 
1 6 8 6 0 
1 6 9 2 0 
1 6 9 8 0 



tcctgaaatt acacgaacat aacattagaa gtgtattcat ttacgctaac gtgtagtaga 17040 

tgaatacact ttttagaaag gagggagatg caatatggcg aatcatcagc gaattctagc 17100 

gtttgaaaat ggatttaatt ttcgagatct tggtggttat agaactattg atggcgaaag 17160 

tctgaaatgg aataatcttg ttcgttctgc gcatctctcc tattttacac ataatgagca 17220 

aagaaaactt tatggatatg gtattaggac aattattgac tttcgttcaa cttccgaagt 17280 

agctttttat cccgaccaat taacatcatt gatgaattat attcggatac cggtctttga 17340 

gaatgacctt actgaaagta atattagtat tgctgaagca cgaaaaagtt tttcaaagga 17400 

tccacaagcg ggttttaatc gcatgatgga agtatattgt caatttgtca ctgatgagaa 17460 

agcacaagaa gcatttcaca cctttattaa aaaattatgc ctacattcag cgcagggtgg 17520 

tgttttattt cattgctctg cggggaaaga ccgtactggt ttaggagcaa tttatttact 17580 

aagtcttcta caagttccag tagatataat ttatcaagat tatattttaa ctaataaagc 17640 

atcaacaaaa aggataaaag aacgattacg ttatgctata aaaaataacc taggtgataa 17700 

ttatcttcac tcaatttacg atctttcaac agcaaatagg tgttattatg atcaagcaat 17760 

ctctcttatt aataataaat atggtggaat gacctcttac ttaaaagatg tgttacaaat 17820 

cagtgattca atggttgaac aactaagata cttatatctg acaaagtgaa tttaggctta 17880 

gtaaaaatta aaagccattg atataataat ggctaaaaaa gaggctagaa ttgaatagcc 17940 

tctttaacat acataattct tataggtgga tggtaataat gacaactttt ttttaattcg 18000 

tcacggggaa acctatgcta atcgattaaa ttatatccaa ggtacattaa atgatagatt 18060 

aacaagtctg accaaacagg gaatgctgga agcagcgaat tatcaaaaat tgtttgataa 18120 

taatcaaatt gattatgtct atacaagtcc gttaaggcga gcagtaaaaa cggggcaaat 18180 

aatttgtgct acgactaata ttaagttgca ggttgatgaa cgtctagcag aaatatctta 18240 

cggtaaatgg aatggggcag atattagtaa attaaagcaa cagtattcga tgtattttga 18300 

tgttgaaacg aatgacgtgc gaccacattc aattttgata aatcaaggcg aaaactttga 18360 

acatgctcgt gcacgaatat ggtcattttt attggatact tcttataagt atccacaaca 18420 

aaatatttta ataattacac atggctggat aataaaaaat atcatttcgt tgtgtcttga 18480 



g a a t a 1 1 g a t 
g a a t c c g g c a 
g a t a 1 1 a t g a 
a 1 1 g c a c t a t 
g t a g c a a c g c 
1 1 1 c c a g a 1 1 
c a g g a t g a c g 
a g c c 1 1 g g t g 
c a g a 1 1 a t a t 
a a a c a a 1 1 1 g 
a g c a a a a 1 1 g 
c a c c 1 1 a 1 1 a 
c t g c c g a a a c 
c a a t g t c g g c 
a a a a c a 1 1 g a 
a a a c a a c t a t 
c c a t a t a 1 1 c 
t a t a 1 1 1 a a t 
c t c c g a t a a a 
t a 1 1 1 a t c t g 
a g g a a 1 1 a t a 
a ag t ag c a a a 
a g a t a t c a c a 

< 2 1 0 > 54 

< 2 1 1 > 708 

< 2 1 2 > DNA 



g g g a c 1 1 c a t 
1 1 a a ag c ag c 
g t c 1 1 a 1 1 a c 
tatttctttt 
ttattttatg 
g g a 1 1 a c a g g 
a a a a a a a g a c 
g a g a t a a t c t 
a c g t a g g a a t 
1 1 1 1 a a t a a a 
tttatgtttt 
g a a 1 1 1 1 1 a a 
a g g a a 1 1 a c c 
a g g g t c 1 1 1 1 
a c a g a a g c c a 
a t c a g c a t c c 
t c c t g g t g t g 
1 1 g 1 1 g a 1 1 1 
c a t a g 1 1 c g t 
t a 1 1 a t a a t a 
g a t g c t a a c a 
c a 1 1 g t a t g t 
a a c t g a t g t a 



t c a a a a a t c c 
a a c g a a t a t g 
a a 1 1 c 1 1 1 1 g 
a c g a a a c t a t 
g a t c 1 1 1 g g g 
a 1 1 1 a t g g g c 
a a c t a a t a c a 
t g c t g 1 1 1 a t 
a a 1 1 1 1 1 g a a 
a c c t g t g g c a 
a g c g g g 1 1 1 a 
1 1 a a g 1 1 c a g 
1 1 c 1 1 1 a c c c 
a c a a g a t c a a 
g c c g g g a a a a 
a t c g a g g 1 1 a 
t c a a t a a t a t 
t c t a a t c g 1 1 
1 1 c a t a a 1 1 a 
a a a g c g g 1 1 a 
g c a c a t g t a g 
g a t a g 1 1 1 g a 
g c a g a 1 1 1 1 a 



c a a t a a t c t a 
1 1 a 1 1 a t a a t 
a t a 1 1 1 g t g g 
a a 1 1 a c c g g t 
g t a a 1 1 1 1 ag 
a 1 1 a 1 1 1 1 a a 
a g 1 1 1 1 c t c t 
a 1 1 c c a 1 1 g g 
a 1 1 1 g 1 1 c a g 
t a 1 1 1 g 1 1 g g 
tatattattt 
c a a c t a a 1 1 1 
c a g c g c 1 1 a a 
t c 1 1 1 g t a a c 
c a a g t c g 1 1 1 
c a c g t a a c g t 

I I g a t g a a a a 
g a g t a a g g g t 
a a t a c c t c c a 
c a c a t a g c c a 

I I I a t g c c a c 
c t a a 1 1 1 a a a 
t g a a g g c t g a 



a g t a 1 1 a g t a 
c g a c c g 1 1 c a 
g a c 1 1 a a t a t 
t a c c g a 1 1 a t 
g a a a a g g g c t 
t c 1 1 1 a t a g c 
c a 1 1 a c 1 1 c t 
t g g 1 1 a a c c t 
t c c t a 1 1 a a t 
a a a a a t a t g g 
g g a a t a g t c a 
a t c g a t a 1 1 a 
c a g a a g a 1 1 c 
t a c a c c t a a a 
g t c a a c c g c a 
g c t c a t c a t a 
1 1 c a a 1 1 g c t 
t g 1 1 1 1 a c c a 
c c a a 1 1 c t a c 
t a g a t a a a a a 
g a t g a c t g g t 
tg 1 1 aaag tg 
c a 1 1 1 1 a g 1 1 



a g a t c c a a 1 1 
t a g g g a c g a t 
t g a t a c g 1 1 1 
t g g c 1 1 1 g g a 
a g c a 1 1 1 c t a 
g c 1 1 1 1 1 g a a 
g 1 1 1 1 g 1 1 1 a 
t a g 1 1 g g a g t 
t c t a 1 1 a g g a 
t a a 1 1 1 1 g g a 
1 1 1 a a 1 1 a a t 
a t a 1 1 1 1 c a a 
1 1 g g a a t a 1 1 
g t a g g 1 1 1 c g 
c 1 1 1 g t a a t a 
1 1 a t g a t g c t 
t g t g 1 1 1 1 a t 
c a t g c t a 1 1 g 
a a a a a t a t a c 
a a g a 1 1 a g t g 
a a t a a t g a g g 
a c a g a g t c t g 
g 1 1 1 g t g c 1 1 



18540 
1 8 6 0 0 
18660 
18/20 
18/80 
1 8 8 4 0 
1 8 9 0 0 
1 8 9 6 0 
1 9 0 2 0 
1 9 0 8 0 
19140 
1 9 2 0 0 
1 9 2 6 0 
1 9 3 2 0 
1 9 3 8 0 
1 9 4 4 0 
1 9 5 0 0 
1 9 5 6 0 
1 9 6 2 0 
1 9 6 8 0 
1 9 7 4 0 
1 9 8 0 0 
1 9 8 6 0 



< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 54 

atgcatggat ttattggcga attttttggc accatggttt taatcctatt aggagcagga 60 

tgttgtgctg gtaatagttt gaataaaaca tatgggaaac aaagtggctg gtggtttatc 120 

tgtatttcat ggggcttagc agttacaatg ggagtttatg ttgcaggatt tctgggttca 180 

ttagggcact taaatcccgc tgtaacaatt ccttttgcta tttttggctt attcccatgg 240 

agtaacgtta taccttactt acttggtcaa tttcttggtg cgtttgttgg tgcagtatta 300 

gtaattattc aattctatcc acaatttaaa gcaaccccaa atgaagaaga aggaaataat 360 

gttggtattt ttgctactcg tccagcgata aatagtccaa tttttaactt tttctcagaa 420 

gtgattgcga cctttgcatt tattttcatc ttattaaatc ttggcaactt tacacaggga 480 

ttgaagccat ttatcgtagg aatggttatt gcagttgttg gtacatgtct cgggacaact 540 

actggctttg cattaaaccc agctcgtgat tggtcaccac gtttagcata tactattttg 600 

ccaattccta ataagggtgt ttcagaatgg tggtatgcat gggttccaat gtgtggccca 660 

attgttgggg gccttcttgc ttgtgcttta caaacggcac tagtttag 708 

< 2 1 0 > 55 

< 2 1 1 > 834 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 55 

atgaaaaaag aatttttaaa aagtagtaat gaacaattaa aaaaattttc cgagattgtt 60 

aatggggata agcctttacg taaagttacg gctgatgaaa agctaaaggt cggtgtagat 120 

ttaggaactt cttcaattgt tttaacagtg ctggattcca aagataagat tgtatacgga 180 

gcgtatgaat atgaccatgc agttcaagat ggtattgtag ttaatttcat ggaatcagtt 240 

aatattttaa gacgcttaaa agaaaaagct gagaaagtat taggacgtga acttaaaacg 300 

gcatgtggtg ctattccacc gaagacagga gagaagagtg ccaaagtggt tgctaatgtt 360 

atcgaagaga caggcttgct ttgtacaggt gttgaagatg aaccgacagc agctgcgaag 420 

ttcttaagat tgtcaaatgg tacagttgta gatattggag gaggaacaac tgggattagt 480 



atttttaaag ataacaagct catccatgtt attgatgaag caacaggcgg atttcatatg 540 

acgcttgttc ttggaggaag atataaaata aaaaatgatg aagcagaaaa attaaagcgt 600 

aacaagaata aagaatctga agtatatgct gttattaaac ctgtagttga gaaaatggca 660 

gcaattgttc aaaatatggg agtagaaatt attgatccag taatagtggt gggaggtgca 720 

actaacttta ctgaatttac aacaaccttt agtaaagatt taaagcgtaa agtttataaa 780 

ccgctttatc ctcaatttgt tacgccacta gggattgcaa tgtttgatga ttag 834 

< 2 1 0 > 56 

< 2 1 1 > 1080 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 5 6 

atgtacgaat attcttcaaa attcttgaat gacattcaaa aggtaacaaa aacatttcag 60 

g a a a t a a c c a a t a a t a a t a t a a 1 1 1 1 c a c a a g c a 1 1 a c c g g a g c a a 1 1 g t t g a 1 1 g c a a c 12 0 

acccttcttt ttgactcaaa tatttcactt gaacatttac gaaaactcga ttttaaaaat 180 

tactttgttt ttccactagt tataagctca tctttaagtg gtttctttgt tcttgatgaa 240 

t c a c a t a t a g a a t c a g a c g c t a 1 1 g a 1 1 1 a t g t a g t a a a t a t a 1 1 g a a a t 1 1 c 1 1 g c a a a 3 0 0 

aattttattg acagttccaa tgactgcata gctgtcctta ccccattcga ggctcctaag 360 

ctaagttcac taatcaaagt ccttaatggg attttgaata tttctggaga tgattcaata 420 

gctaacgtta ctaatcctcc tattcttaat aacagaaatg atggtactct aagtgatatt 480 

gaaaaaaata taaccatggc gcttaaatac attaattcca atttagaaaa atcgcttact 540 

ttagaaaacg tttctcaaag gatttatctc tcaccatcat acttaagtcg aatctttaaa 600 

aattatttta atgacaattt tattaactat ataaatctac aaaaaattgc acttgctcaa 660 

gaaaaattaa ttttttcaaa tacaccaatt aataaattgg ctcatcaagt tggtttttca 720 

cagacaagtt actttactaa aattttcaag caaaaagtag gaatgacacc atcaaagtat 780 

cgaaaatata attccgcaat aaagaaaatc tatactattc caagagattt acaatggcgc 840 

tcaaataagt ccgtttatga aatctcaaaa gattttttca ataaaaatga tatttccttt 900 

aaagcccgtg atttaaatgg gtatccatat atctattcaa taaatgatct gaatgatgtt 960 



agtaataaag caggttgggt ctatacagta g a 1 1 g 1 1 c t c a a c c t a 1 1 a t tccagctagt 10 2 0 

g a g a 1 1 a a t g t a 1 1 1 g a t c g 1 1 c a g t a a 1 1 c a a t g g a 1 1 1 a t a c t g a a a a a a 1 1 a 1 1 1 a a 10 8 0 

< 2 1 0 > 57 

< 2 1 1 > 282 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 57 

atgggacaag aagcacttgg tttaattgaa accgaaggac ttgtagcttc aattgaagct 60 

gctgatgcaa tggtaaaagc tgctaatgtt aaattaattg gtcaagaaaa gattggtcat 120 

ggattagtca cagtaatggt tcgtggtgat gttggagctg ttaaggcttc agttgatgcc 180 

ggagtacaag ctgccgaaaa tattggagaa gttgtttcga gttacgtaat tcctcgtcct 240 

caatctgaag ttgataagct cttaccgcat catggagaat aa 282 

< 2 1 0 > 58 

< 2 1 1 > 717 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 58 

atgaatgatt ttctgaattc tactagtact gttccagaat ttgttggtgc tagcgaaatt 60 

ggagatacca ttggaatggt aattccgaga gttgatcaac aactattaga taaattacac 120 

gttacaaaac aatacaagac tttaggtatt ttgagtgatc gtactggtgc tggtccacaa 180 

attatggcaa tggatgaagg aattaaggct actaacatgg aatgtattga tgttgaatgg 240 

ccacgtgata ctaaaggtgg aggaggccat ggatgtttaa ttatcatcgg tggtgatgat 300 

cctgcagatg cacgccaagc tattcgggtt gcacttgata atcttcatcg tacatttggt 360 

gacgtttata acgccaaagc gggtcacctt gaattacaat ttacagctcg tgctgcaggt 420 

gctgcacatc ttggattagg tgcagttgaa gggaaagcat ttgggttgat ttgtggttgt 480 

ccttccggga ttggtgtcgt gatgggagat aaggctttaa agactgctgg tgttgaaccg 540 

cttaacttta cttcaccaag tcatggtaca agtttctcta acgaaggttg cctaactatt 600 

accggtgact caggagctgt tcgtcaagct gttatggctg gacgtgaagt aggattaaag 660 



1 1 a 1 1 g t c a c agttt^gtga agaaccagtt aatgatttcc catcatacat t a a g t a g 7 17 

< 2 1 0 > 59 

< 2 1 1 > 570 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 59 

atgaagtctt tgggctatgt agaatgtaat ggattatctg gcgctattgt ggctgctgac 60 

aggatgctaa aaactgcaga tgttgaactt agtagtattc aaaatacgaa aggtaatgga 120 

tgggtcacct tacaagtttc tggtgaacta tcagctataa ctgttgcggt tcaagctgta 180 

aaagactatt tacctgatgt atatgtaacg tcagcgataa tagggcgtcc agcaataggg 240 

ttgaactcct tgggcaaaac agatttattg caaccaaatc cagaaaagca gcaaaatatt 300 

gctgaaaagg aaaaggttgc tgaaccatct tcaattaaag aagagatagt acagaatagt 360 

gaaaattctg ctgaacctag tgttcaaact gagcgatcat tagagggcaa agatgaaatc 420 

gaagcttcgg attcgtctaa tgataaacaa gataccaact ctaatgataa tgaagtcaca 480 

tgcaatatgt gtggagatcc aaaatgtcca cggaaattag gagaaccgca taagaagtgt 540 

atccattaca atgaattaaa gaaaaagtag 570 

< 2 1 0 > 60 

< 2 1 1 > 291 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 60 

atgaataacg ctttaggaat gattgaaaca cgcggattag ttgcatctat tgaagctgct 60 

gatcaaatgg taaaggctgc taatgtaaca ttaactggcc aagaaaagat tggtagtgga 120 

ttggtaactg ttatgattcg tggtgatgtt ggtgctgtaa aggctgccgt tgatgctggt 180 

gtacaagctg ctgaaggtgt cggcgaagtt gtatcgtctt acgtaattcc tcgtccacat 240 

gaagaagttg aaaagatttt accaggtgga tcagattcag acgctgaata g 291 



< 2 1 0 > 61 

< 2 1 1 > 645 



< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 61 

atggatgaag aacatttaag aacacttatc cggacgattg ttagagaaac acttaatcct 60 

aacctagttc caattggtgt ttcaaatcac catgtacatt tgacggaaga agactttcaa 120 

aagctattcc ctggtcaaaa gattgaaatg ctaaagaaac ttcgtcaaca tgcggacttt 180 

gctgcaaagc aaactgttga tctgatcggg cccaaaggca ccattgaaca tgttcgtcta 240 

atggggccat accgttcaca ctcacaggta gaaattgccc gttcagaaaa ctttacacta 300 

ggaattgatg ctccaattag aatgtctggt gatcttgatg gcaccccttc aattaaggtt 360 

cggtcaccat atgcggaaat tgaaattcaa ggtgtaattg ttgcaaagcg acacatccac 420 

atgagtt tag aagatgccaa gcgctttggc gtaaagctcg gtgattcaat gcaggttgaa 480 

gtagatggcg atggtggacg taaaaccatt tttgatgacg tagttgctcg ccctcgtgaa 540 

gactttgtcc ttgaaatgca tattgatact gatgaagcca atgcagctaa tgtcggacta 600 

ggtaataatt ctttcggaaa agttattatc aagaagaaaa actaa 645 

< 2 1 0 > 62 

< 2 1 1 > 504 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 62 

atggataacc tagtacaaca ggttatgcaa cgattagaag aacgaaagca tacgagcgtt 60 

gaagttactt ttaatcatca agttgccccg cctagtgaac agattttttt gagaaacgga 120 

aaagttattc taaaagatat ttcgattgag ttaataacgg acttatattc aatggaaaag 180 

actaacgctt gggttaaatg ggtgttagaa ggaattagct atgatgttaa attttacttt 240 

ttaattaatg aacagatggt taattttatt ccacggatga tgattttgga ctggccgatc 300 

ttgtttgttg taaataacga atcgccagta attgccagtt ataatcggat tattaccaga 360 

gaagagatag ctgctaaacc agataaatcg attcttgtta gatatcaaaa gcaacatatt 420 

acagatgaag cacttgatat ctgtaactat aaaaaaatta aaataaagat taggactgaa 480 

g a a a a 1 1 g t a t a t g g c g a g a g t a g 5 0 4 



< 2 1 0 > 63 

< 2 1 1 > 2/3 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 63 

atggcgagag tagtaggtag tgttgttgca acccaaaagg atccatcctt agttggaaag 60 
aaactaatga tagttcaaca gattaattcc gaccaacaac cagttcgatt tgaacaagtt 120 
gccgctgata cagtaaatgc tgggattggt gataatgtat taatagttcg tggtgctggt 180 
gcaagacgtg ctgataaaga gcgtgatgag gatcaagtaa gggacgttaa tgactgtacg 240 
atagttggaa taattgaccg ttttgataag tag 2/3 

< 2 1 0 > 64 

< 2 1 1 > 609 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 64 

gtgtgcattg gaggcatcaa aatggctatt tacacaaaag gtggtgacaa gggagaaaca 60 

agtttattcg atggaacgag ggtacctaag gattcattac gagttgaaac ttatggaact 120 

tttgatgaat taaacgctaa tattagtttg gcagataaat tctgtgaaag taaacgtaat 180 

aagaagcttt tacaagagat cgaatataaa atgtttttcc ttcaaggtga gatagcgaca 240 

gaaaaacggc agtattttac tgataaaagt aagattatta ctgatgaaga tactcgaaaa 300 

cttgaaaagg ttattgatga atatacatca aaactgccac ctgttcatag ttttatctta 360 

cctggttcga gtactgcggg tgcacaactt catatttgtc gaacaatctg tcgtcgtgca 420 

gagcgactat ttgtgcggct atcaaagaat gtaaaatttc gtccagagct agaaagatat 480 

attaatcgtt tgtcggattt tttatatatt gtagcgcgtg atgaagacta tgaagattta 540 

ttaaatagtg taactgatga cgtgttaaaa atttacaaac gttatcaaga agaaaaggat 600 

g t g c g 1 1 a a 6 0 9 



< 2 1 0 > 65 

< 2 1 1 > 474 



< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 65 

atgaacgagg aacaaattag taagattgtt gaaaacgtaa tcaagaataa tgcttctaaa 60 

aatctatttg atcggcacaa aatggaaaaa gtaatcgatg cggctgtagc tcgtgctaat 120 

gaattgggtg ttggagtaac aattgctatt atgaaagctg atcaagtatt gcaaatgagc 180 

taccatatgc caaatgctaa tttagtaagt tgtactttag ctcctaaaaa ggcatggtca 240 

gcattagcaa tgaaggaacc taccaaggat attagtaagg atatccaacc aggtgccgga 300 

ttatatcaaa tggaaacaat gcttgatggt aagttagcat cttttgcagg tggtattcca 360 

ttgaagatta acgatgaaat tattggagcg attggtgtta gtggtggatt ggttgaagaa 420 

gatcaatcaa tttgtgaagc tgctgttgca gaatttttga aggagagtaa gtag 474 

< 2 1 0 > 66 

< 2 1 1 > 348 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 66 

atggctaggc aggatatcaa acggacaatt caagaatatg ttccgggtaa acaggtaaca 60 

ttagcacata tcgttgctaa ccctacgcca gacatttatg agaaattagg gatacaaact 120 

cctaaaaatg cgcttggtat tttgacaata acgccaagtg aagcctcaat tatcgctggg 180 

g a t a 1 1 g c t a c a a a g t c g a g t a a t g 1 1 a c t c t a g g g 1 1 c a 1 1 g a t c g a 1 1 t a g t g g c t c g 2 4 0 

gttgtaattg tgggagaagt ttctgaaatt gaatcagctt tgcgtcatgt ggttgataag 300 

ctacaaacgt tactggggtt tgatgttcct gaaattacac gaacataa 348 



< 2 1 0 > 67 

< 2 1 1 > 795 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 67 

atggcgaatc atcagcgaat tctagcgttt gaaaatggat ttaattttcg agatcttggt 60 
ggttatagaa ctattgatgg cgaaagtctg aaatggaata atcttgttcg ttctgcgcat 120 



ctctcctatt ttacacataa tgagcaaaga aaactttatg gatatggtat taggacaatt 180 

attgactttc gttcaacttc cgaagtagct ttttatcccg accaattaac atcattgatg 240 

aattatattc ggataccggt ctttgagaat gaccttactg aaagtaatat tagtattgct 300 

gaagcacgaa aaagtttttc aaaggatcca caagcgggtt ttaatcgcat gatggaagta 360 

tattgtcaat ttgtcactga tgagaaagca caagaagcat ttcacacctt tattaaaaaa 420 

ttatgcctac attcagcgca gggtggtgtt ttatttcatt gctctgcggg gaaagaccgt 480 

a c t g g 1 1 1 a g g a g c a a 1 1 1 a 1 1 1 a c t a a g t c 1 1 c t a c a a g 1 1 c c a g t a g a t a t a a 1 1 1 a t 5 4 0 

caagattata ttttaactaa taaagcatca acaaaaagga taaaagaacg attacgttat 600 

gctataaaaa ataacctagg tgataattat cttcactcaa tttacgatct ttcaacagca 660 

aataggtgtt attatgatca agcaatctct cttattaata ataaatatgg tggaatgacc 720 

tcttacttaa aagatgtgtt acaaatcagt gattcaatgg ttgaacaact aagatactta 780 

t a t c t g a c a a a g t g a 7 9 5 

< 2 1 0 > 68 

< 2 1 1 > 321 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 68 

atgtattttg atgttgaaac gaatgacgtg cgaccacatt caattttgat aaatcaaggc 60 

gaaaactttg aacatgctcg tgcacgaata tggtcatttt tattggatac ttcttataag 120 

tatccacaac aaaatatttt aataattaca catggctgga taataaaaaa tatcatttcg 180 

ttgtgtcttg agaatattga tgggacttca ttcaaaaatc ccaataatct aagtattagt 240 

aagatccaat tgaatccggc attaaagcag caacgaatat gttattataa tcgaccgttc 300 

a t a g g g a c g a t g a t a 1 1 a t g a 3 2 1 



< 2 1 0 > 69 

< 2 1 1 > 558 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 



< 4 0 0 > 69 



a t g a g t c 1 1 a 1 1 a c a a 1 1 c t 1 1 1 g a t a 1 1 1 g t g g g a c 1 1 a a t a 1 1 g a t a c g 1 1 1 a 1 1 g c a 6 0 

ctattatttc ttttacgaaa ctataattac cggttaccga ttattggctt tggagtagca 120 

acgcttattt tatggatctt tggggtaatt ttaggaaaag ggctagcatt tctatttcca 180 

gattggatta caggatttat gggcattatt ttaatcttta tagcgctttt tgaacaggat 240 

gacgaaaaaa agacaactaa tacaagtttt ctctcattac ttctgttttg tttaagcctt 300 

ggtggagata atcttgctgt ttatattcca ttggtggtta accttagttg gagtcagatt 360 

atatacgtag gaataatttt tgaaatttgt tcagtcctat taattctatt aggaaaacaa 420 

tttgttttaa taaaacctgt ggcatatttg ttggaaaaat atggtaattt tggaagcaaa 480 

attgtttatg ttttagcggg tttatatatt atttggaata gtcatttaat taatcacctt 540 

a 1 1 a g a a 1 1 1 1 1 a a 1 1 a a 5 5 8 

< 2 1 0 > 70 

< 2 1 1 > 429 

< 2 1 2 > DNA 

< 2 1 3 > Lactobacillus reuteri 

< 4 0 0 > 70 

atgaaacgaa ctatgtttat cggagcaata gcatgtggta aaacaaccct tactcaacga 60 

ttagaaaatc aacaaattaa atataataaa acacaagcaa ttgaattttc atcaaatatt 120 

attgacacac caggagaata tatggagcat cataatatga tgagcacgtt acgtgtaacc 180 

t c g a t g g a t g c t g a t a t a g t t g 1 1 1 1 a 1 1 a c a a a g t g c g g 1 1 g a c a a a c g a c 1 1 g 1 1 1 1 c 2 4 0 

ccggctggct tctgttcaat gttttcgaaa cctactttag gtgtagttac aaagattgat 300 

cttgtaaaag accctgccga cattgaatat tccaagaatc ttctgttaag cgctggggta 360 

aagaaggtaa ttcctgtttc ggcagttgaa aatattaata tcgataaatt agttgctgaa 420 

cttaattaa 429 



< 2 1 0 > 71 

< 2 1 1 > 65 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 2 2 0 > 



< 2 2 3 > Synthetic DNA 

< 4 0 0 > 71 

a t g g a c c g c a 1 1 a 1 1 c a a t c a c c g g g t a a a tacatccagg gcgctgatgt g a 1 1 a a t c g t 6 0 
t a a c c 6 5 



< 2 1 0 > 72 

< 2 1 1 > 58 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > synthetic DNA 

< 4 0 0 > 72 

ctgggcgaat acctgaagcc gctggcagaa cgctggttag tggtgggtga caaatttg 58 



< 2 1 0 > 73 

< 2 1 1 > 1257 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > synthetic DNA 

< 4 0 0 > 73 

atggaccgca ttattcaatc accgggtaaa tacatccagg gcgctgatgt gattaatcgt 60 

taaccatgtt caaaacgacg ctctgcgcct tattaattac cgcctcttgc tccacatttg 120 

ctgcccctca acaaatcaac gatattgtgc atcgcacaat taccccgctt atagagcaac 180 

aaaagatccc gggtatggcg gtggcggtaa tttatcaggg taaaccttat tactttacct 240 

ggggctatgc ggacatcgcc aaaaagcagc ccgtcacaca gcaaacgttg tttgagttag 300 

gttcggtcag caaaacattt actggcgtgc ttggtggcga cgctattgct cgaggggaaa 360 

tcaagttaag cgatcccaca acaaaatact ggcctgaact taccgctaaa cagtggaatg 420 

ggatcacact attacatctc gcaacctaca ctgctggcgg cctgccattg caggtgccgg 480 

atgaggtgaa atcctcaagc gacttgctgc gcttctatca aaactggcag cctgcatggg 540 

ctccaggaac acaacgtctg tatgccaact ccagtatcgg tttgttcggc gcactggctg 600 

tgaagccgtc tggtttgagt tttgagcagg cgatgcaaac tcgtgtcttc cagccactca 660 



a a c t c a a c c a 
a t c g c g a ag g 
t g a ag t c g a c 
t c a a t g a g a a 
g c g a t a t g t a 
t c a 1 1 a a c g g 
c c c c a a c t c c 
g t a g c t a t g t 
a c t a t c c c a a 
t g g g c g a a t a 



< 2 1 0 > 74 

< 2 1 1 > 50 

< 2 1 2 > DNA 

< 2 1 3 > Arti 

< 2 2 0 > 

< 2 2 3 > 

< 4 0 0 > 74 

g g a a 1 1 1 a g g 



< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 2 2 0 > 

< 2 2 3 > 

< 4 0 0 > 75 

a t c g a t a c c c 



t a c g t g g a 1 1 
t a a g g c a g t g 
cattgaagat 
a a c g c 1 1 c a a 
t c a g g g c c t g 
c a g t g a c a a t 
t g c a g t a c g c 
c g c g 1 1 1 a 1 1 
t c c a g c g a g a 
c c t g a a g c c g 

f i c i a 1 

1 1 1 1 1 c g c a a 

1 

DNA 

c c g g g g a a t a 



a a t g t a c c g c 
c a t g 1 1 1 c g c 
a t g g c c c g c t 
c a a g g g a t a c 
g g c t g g g a a a 
a a a a 1 1 g c a c 
g c a t c a t g g g 
c c a g a a a a a g 
g t c g a c g c c g 
c t g g c a g a a c 



a c c a g c t a 1 1 



t c t g g a a a a c 



c c g c a g a a g a 
c t g g g g c g 1 1 
g g g t g c a a ag 
a a c t g g c a c a 
t g c t g g a c t g 
tggcagcacg 
t a c a t a a a a c 
a g c t g g g t a t 
c c t g g c a g a t 
g c t g g 1 1 a g t 



1 1 1 g c a a a g t 



c g c t g c c t g t 



aaagaattac 
a g a t g c t g a a 
c a a 1 1 1 a a a a 
a t c t c g c t a c 
g c c g g t a a a t 
c c c c g t a a a a 
a g g g g c g a c c 
c g t g a t g c t g 
t c 1 1 a a c g c t 
g g t g g g t g a c 



g 1 1 1 c g c c a g 



a c a g t g c a c t 



g c c t g g g g a t 
g c 1 1 a t g g t g 
c c c c 1 1 g a t a 
t g g c a a a c c g 
c c t g a c a g c a 
g c g a 1 1 a c g c 
g g c g g a 1 1 1 g 
g c a a a c a a a a 
c t a c a g t a a c 
a a a 1 1 1 g 



synthetic DNA 



75 
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DNA 

Ar t i f i c i a 



synthetic 



[mn%] mm 
im 1 ] 




[0 2 ] 



2 HOCH2CH (OH) CH2OH 



2 H0CH 2 CH 2 CH0 




H 2 0 SSt^bll^ 



HOCH2CH2OH 



H0CH2CH 2 C0-0P0 3 '" 
ADP -v 
ATP v 

HOCH2CH2COO" 



mm 

Lac tob ac i 1 1 yslii , Sa 1 mo n e 1 1 a M BM . Kl eb s i e 1 1 aJKHHK . Listeria 
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iiv A c e t o b a c t e r i umJK ffli Hi , B r u c e 1 1 a US 0 Hi . F 1 a v o b a c t e r i u ml $H Hi . Fusobacterium 
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